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Introduction

Thank you for selecting the Mitsubishi numerical control unit. This instruction manual describes the handling and
caution points for using this AC servo/spindle. Incorrect handling may lead to unforeseen accidents, so always read
this instruction manual thoroughly to ensure correct usage.

Make sure that this instruction manual is delivered to the end user. Always store this manual in a safe place.

In order to confirm if all function specifications described in this manual are applicable, refer to the specifications for
each CNC.

Notes on Reading This Manual

(1) Since the description of this specification manual deals with NC in general, for the specifications of individual
machine tools, refer to the manuals issued by the respective machine manufacturers. The "restrictions" and
"available functions" described in the manuals issued by the machine manufacturers have precedence to
those in this manual.

(2) This manual describes as many special operations as possible, but it should be kept in mind that items not
mentioned in this manual cannot be performed.






Precautions for Safety

Please read this manual and auxiliary documents before starting installation, operation, maintenance or inspection
to ensure correct usage. Thoroughly understand the device, safety information and precautions before starting
operation.

The safety precautions in this instruction manual are ranked as "WARNING" and "CAUTION".

/\ DANGER

When there is a potential risk of fatal or serious injuries if handling is mistaken.

/\ WARNING

When a dangerous situation, or fatal or serious injuries may occur if handling is mistaken.

/\ CAUTION

When a dangerous situation may occur if handling is mistaken leading to medium or minor injuries, or physical

damage.

Note that some items described as "ACAUTION" may lead to major results depending on the situation. In any
case, important information that must be observed is described.




The signs indicating prohibited and mandatory matters are explained below.

® Indicates a prohibited matter. For example, "Fire Prohibited" is indicated as @

‘ Indicates a mandatory matter. For example, grounding is indicated as 9

The meaning of each pictorial sign is as follows.

A A A I\
CAUTION CAUTION rotated CAUTION HOT  Danger Electric shock| Danger explosive
object risk
Prohibited Disassembly is KEEP FIRE AWAY | General instruction Earth ground
prohibited

After reading this specifications and instructions manual, store it where the user can access it easily for reference.

The numeric control unit is configured of the control unit, operation board, servo drive unit, spindle drive unit, power
supply, servo motor and spindle motor, etc.
In this section "Precautions for safety", the following items are generically called the "motor”.
* Servo motor
* Linear servo motor
* Spindle motor
* Direct-drive motor
In this section "Precautions for safety”, the following items are generically called the "unit".
* Servo drive unit
* Spindle drive unit
» Power supply unit
* Scale interface unit
» Magnetic pole detection unit

' POINT

Important matters that should be understood for operation of this machine are indicated as a POINT in this

manual.

For Safe Use

Mitsubishi CNC is designed and manufactured solely for applications to machine tools to be used for industrial
purposes.

Do not use this product in any applications other than those specified above, especially those which are
substantially influential on the public interest or which are expected to have significant influence on human lives or
properties.




/\ WARNING

1. Electric shock prevention
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Do not open the front cover while the power is ON or during operation. Failure to observe this could lead to
electric shocks.

Do not operate the unit with the front cover removed. The high voltage terminals and charged sections will
be exposed, and can cause electric shocks.

Do not remove the front cover and connector even when the power is OFF unless carrying out wiring work
or periodic inspections. The inside of the units is charged, and can cause electric shocks.

Since the high voltage is supplied to the main circuit connector while the power is ON or during operation,
do not touch the main circuit connector with an adjustment screwdriver or the pen tip. Failure to observe
this could lead to electric shocks.

Wait at least 15 minutes after turning the power OFF, confirm that the CHARGE lamp has gone out, and
check the voltage between P and N terminals with a tester, etc., before starting wiring, maintenance or
inspections. Failure to observe this could lead to electric shocks.

Ground the unit and motor. For the motor, ground it via the drive unit.
Wiring, maintenance and inspection work must be done by a qualified technician.

Wire the servo drive unit and servo motor after installation. Failure to observe this could lead to electric
shocks.

Do not touch the switches with wet hands. Failure to observe this could lead to electric shocks.

Do not damage, apply forcible stress, place heavy items on the cables or get them caught. Failure to
observe this could lead to electric shocks.

Always insulate the power terminal connection section. Failure to observe this could lead to electric
shocks.

After assembling the built-in IPM spindle motor, if the rotor is rotated by hand etc., voltage occurs between
the terminals of lead. Take care not to get electric shocks.




/\ WARNING

2. Injury prevention
When handling a motor, perform operations in safe clothing.

In the system where the optical communication with CNC is executed, do not see directly the light
generated from CN1A/CN1B connector of drive unit or the end of cable. When the light gets into eye, you
may feel something is wrong for eye.

(The light source of optical communication corresponds to class1 defined in JISC6802 or IEC60825-1.)

The linear servo motor, direct-drive motor and built-in IPM spindle motor uses permanent magnets in the
rotor, so observe the following precautions.
(1)Handling
* The linear servo motor, direct-drive motor and built-in IPM spindle motor could adversely affect medical
electronics such as pacemakers, etc., therefore, do not approach the rotor.
* Do not place magnetic materials as iron.
» When a magnetic material as iron is placed, take safety measure not to pinch fingers or hands due to the
magnetic attraction force.
* Remove metal items such as watch, piercing jewelry, necklace, etc.
+ Do not place portable items that could malfunction or fail due to the influence of the magnetic force.
» When the rotor is not securely fixed to the machine or device, do not leave it unattended but store it in the
package properly.
» When installing the motor to the machine, take it out from the package one by one, and then install it.
« It is highly dangerous to lay out the motor or magnetic plates together on the table or pallet, therefore never
do so.
(2)Transportation and storage
« Correctly store the rotor in the package to transport and store.
* During transportation and storage, draw people's attention by applying a notice saying "Strong magnet-
Handle with care" to the package or storage shelf.
* Do not use a damaged package.
(3)Installation
* Take special care not to pinch fingers, etc., when installing (and unpacking) the linear servo motor.



/\ CAUTION

1. Fire prevention
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Install the units, motors and regenerative resistor on non-combustible material. Direct installation on
combustible material or near combustible materials could lead to fires.

Always install a circuit protector and contactor on the servo drive unit power input as explained in this
manual. Refer to this manual and select the correct circuit protector and contactor. An incorrect selection
could result in fire.

Shut off the power on the unit side if a fault occurs in the units. Fires could be caused if a large current
continues to flow.

When using a regenerative resistor, provide a sequence that shuts off the power with the regenerative
resistor's error signal. The regenerative resistor could abnormally overheat and cause a fire due to a fault
in the regenerative transistor, etc.

The battery unit could heat up, ignite or rupture if submerged in water, or if the poles are incorrectly wired.

Cut off the main circuit power with the contactor when an alarm or emergency stop occurs.

2. Injury prevention
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Do not apply a voltage other than that specified in this manual, on each terminal. Failure to observe this
item could lead to ruptures or damage, etc.

Do not mistake the terminal connections. Failure to observe this item could lead to ruptures or damage,
etc.

Do not mistake the polarity (+,- ). Failure to observe this item could lead to ruptures or damage, etc.

Do not touch the radiation fin on unit back face, regenerative resistor or motor, etc., or place parts (cables,
etc.) while the power is turned ON or immediately after turning the power OFF. These parts may reach high
temperatures, and can cause burns or part damage.

Structure the cooling fan on the unit back face, etc., so that it cannot be touched after installation.
Touching the cooling fan during operation could lead to injuries.

Take care not to suck hair, clothes, etc. into the cooling fan.




/\ CAUTION

3. Various precautions
Observe the following precautions. Incorrect handling of the unit could lead to faults, injuries and electric shocks, etc.
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Transportation and installation
Correctly transport the product according to its weight.

Use the motor's hanging bolts only when transporting the motor. Do not transport the machine when the
motor is installed on the machine.

Do not stack the products above the tolerable number.
Follow this manual and install the unit or motor in a place where the weight can be borne.

Do not get on top of or place heavy objects on the unit.

Do not hold the cables, axis or encoder when transporting the motor.

[ b

Do not hold the connected wires or cables when transporting the units.
Do not hold the front cover when transporting the unit. The unit could drop.
Always observe the installation directions of the units or motors.

Secure the specified distance between the units and control panel, or between the servo drive unit and
other devices.

Do not install or run a unit or motor that is damaged or missing parts.
Do not block the intake or exhaust ports of the motor provided with a cooling fan.

Do not let foreign objects enter the units or motors. In particular, if conductive objects such as screws or
metal chips, etc., or combustible materials such as oil enter, rupture or breakage could occur.

Provide adequate protection using a material such as connector for conduit to prevent screws, metallic
detritus, water and other conductive matter or oil and other combustible matter from entering the motor
through the power line lead-out port.

The units, motors and encoders are precision devices, so do not drop them or apply strong impacts to
them.




/\ CAUTION
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Store and use the units under the following environment conditions.

Environment Unit Motor

Ambient temperature Storage / Transportation: -15°C to 70°C

Operation: 0 to 55°C (with no freezing), Operation: 0 to 40°C (with no freezing)

(with no freezing) Storage: -15°C to 70°C (Note2) (with no freezing)

Operation: 90%RH or less Operation: 80%RH or less
Ambient humidit (with no dew condensation) (with no dew condensation),
y Storage / Transportation: 90%RH or less Storage: 90%RH or less
(with no dew condensation) (with no dew condensation)
Atmosphere Indoors (no direct sunlight)
P With no corrosive gas, inflammable gas, oil mist, dust or conductive fine particles
Operation/Storage: Operation:
. 1000 meters or less above sea level, 1000 meters or less above sea level,
Altitude )
Transportation: Storage:
13000 meters or less above sea level 10000 meters or less above sea level
Vibration/impact According to each unit or motor specification

(Note 1) For details, confirm each unit or motor specifications in addition.
(Note 2) -15°C to 55°C for linear servo motor.
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When disinfectants or insecticides must be used to treat wood packaging materials, always use methods
other than fumigation (for example, apply heat treatment at the minimum wood core temperature of 56 °C
for a minimum duration of 30 minutes (ISPM No. 15 (2009))).

If products such as units are directly fumigated or packed with fumigated wooden materials, halogen
substances (including fluorine, chlorine, bromine and iodine) contained in fumes may contribute to the
erosion of the capacitors.

When exporting the products, make sure to comply with the laws and regulations of each country.

Do not use the products in conjunction with any components that contain halogenated flame retardants
(bromine, etc). Failure to observe this may cause the erosion of the capacitors.

Securely fix the servo motor to the machine. Insufficient fixing could lead to the servo motor slipping off
during operation.

Always install the servo motor with reduction gear in the designated direction. Failure to do so could lead
to oil leaks.

Structure the rotary sections of the motor so that it can never be touched during operation. Install a cover,
etc., on the shaft.

When installing a coupling to a servo motor shaft end, do not apply an impact by hammering, etc. The
encoder could be damaged.

Do not apply a load exceeding the tolerable load onto the servo motor shaft. The shaft could break.
Store the motor in the package box.

When inserting the shaft into the built-in IPM spindle motor, do not heat the rotor higher than 130°C. The
magnet could be demagnetized, and the specifications characteristics will not be ensured.

Always use a nonmagnetic tool (explosion-proof beryllium copper alloy safety tool: NGK Insulators, etc.)
when installing the built-in IPM spindle motor, direct-drive motor and linear servo motor.

Always provide a mechanical stopper on the end of the linear servo motor's travel path.

If the unit has been stored for a long time, always check the operation before starting actual operation.
Please contact the Service Center, Service Station, Sales Office or delayer.

Install the heavy peripheral devices to the lower part in the panel and securely fix it not to be moved due to
vibration.




/\ CAUTION
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Wiring
Correctly and securely perform the wiring. Failure to do so could lead to abnormal operation of the motor.

Do not install a condensing capacitor, surge absorber or radio noise filter on the output side of the drive
unit.

Correctly connect the output side of the drive unit (terminals U, V, W). Failure to do so could lead to
abnormal operation of the motor.

When using a power regenerative power supply unit, always install an AC reactor for each power supply
unit.

In the main circuit power supply side of the unit, always install an appropriate circuit protector or contactor
for each unit. Circuit protector or contactor cannot be shared by several units.

Always connect the motor to the drive unit's output terminals (U, V, W).

Do not directly connect a commercial power supply to the servo motor. Failure to observe this could result
in a fault.

When using an inductive load such as a relay, always connect a diode as a noise measure parallel to the
load.

When using a capacitance load such as a lamp, always connect a protective resistor as a noise measure
serial to the load.

Do not reverse the direction of a diode which Servo drive unit Servo drive unit
connect to a DC relay for the control output COM COM

) (24VDC) { (24VDC)
signals such as contractor and motor brake | =

output, etc. to suppress a surge. Connecting it
backwards could cause the drive unit to Soptol output A Gonirol output ®)
malfunction so that signals are not output, and

emergency stop and other safety circuits are inoperable.

o(y

Do not connect/disconnect the cables connected between the units while the power is ON.

Securely tighten the cable connector fixing screw or fixing mechanism. An insecure fixing could cause the
cable to fall off while the power is ON.

When using a shielded cable instructed in the instruction manual, always ground the cable with a cable
clamp, etc. (Refer to "EMC Installation Guidelines")

Always separate the signals wires from the drive wire and power line.

Use wires and cables that have a wire diameter, heat resistance and flexibility that conforms to the system.

Trial operation and adjustment

Check and adjust each program and parameter before starting operation. Failure to do so could lead to
unforeseen operation of the machine.

Do not make remarkable adjustments and changes of parameter as the operation could become unstable.

The usable motor and unit combination is predetermined. Always check the combinations and parameters
before starting trial operation.

The direct-drive motor and linear servo motor do not have a stopping device such as magnetic brakes.
Install a stopping device on the machine side.

When using the linear servo motor for an unbalance axis, adjust the unbalance weight to 0 by installing an
air cylinder, etc. on the machine side. The unbalance weight disables the initial magnetic pole adjustment.




/\ CAUTION
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Usage methods

In abnormal state, install an external emergency stop circuit so that the operation can be stopped and
power shut off immediately.

Turn the power OFF immediately if smoke, abnormal noise or odors are generated from the unit or motor.
Do not disassemble or repair this product.
Never make modifications.

When an alarm occurs, the machine will start suddenly if an alarm reset (RST) is carried out while an
operation start signal (ST) is being input. Always confirm that the operation signal is OFF before carrying
out an alarm reset. Failure to do so could lead to accidents or injuries.

Reduce magnetic damage by installing a noise filter. The electronic devices used near the unit could be
affected by magnetic noise. Install a line noise filter, etc., if there is a risk of magnetic noise.

Use the unit, motor and regenerative resistor with the designated combination. Failure to do so could lead
to fires or trouble.

The brake (magnetic brake) of the servo motor are for holding, and must not be used for normal braking.

There may be cases when holding is not possible due to the magnetic brake's life, the machine
construction (when ball screw and servo motor are coupled via a timing belt, etc.) or the magnetic brake's
failure. Install a stop device to ensure safety on the machine side.

After changing the programs/parameters or after maintenance and inspection, always test the operation
before starting actual operation.

Do not enter the movable range of the machine during automatic operation. Never place body parts near or
touch the spindle during rotation.

Follow the power supply specification conditions given in each specification for the power (input voltage,
input frequency, tolerable sudden power failure time, etc.).

Set all bits to "0" if they are indicated as not used or empty in the explanation on the bits.

Do not use the dynamic brakes except during the emergency stop. Continued use of the dynamic brakes
could result in brake damage.

If a circuit protector for the main circuit power supply is shared by several units, the circuit protector may
not activate when a short-circuit fault occurs in a small capacity unit. This is dangerous, so never share the
circuit protector.

Mitsubishi spindle motor is dedicated to machine tools. Do not use for other purposes.

Troubleshooting

If a hazardous situation is predicted during power failure or product trouble, use a servo motor with
magnetic brakes or install an external brake mechanism.

Always turn the main circuit power of the motor OFF when an alarm occurs.

If an alarm occurs, remove the cause, and secure the safety before resetting the alarm.




/\ CAUTION
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Maintenance, inspection and part replacement
Always backup the programs and parameters before starting maintenance or inspections.

The capacity of the electrolytic capacitor will drop over time due to self-discharging, etc. To prevent
secondary disasters due to failures, replacing this part every five years when used under a normal
environment is recommended. Contact the Service Center, Service Station, Sales Office or delayer for
repairs or part replacement.

Do not perform a megger test (insulation resistance measurement) during inspections.

If the battery low warning is issued, immediately replace the battery. Replace the batteries while applying
the drive unit's control power.

Do not short circuit, charge, overheat, incinerate or disassemble the battery.

For after-purchase servicing of the built-in motor, only the servicing parts for MITSUBISHI encoder can be
supplied. For the motor body, prepare the spare parts at the machine manufacturers.

For maintenance, part replacement, and services in case of failures in the built-in motor (including the
encoder), take necessary actions at the machine manufacturers. For drive unit, Mitsubishi can offer the
after-purchase servicing as with the general drive unit.

Disposal

Take the batteries and backlights for LCD, etc., off from the controller, drive unit and motor, and dispose of
them as general industrial wastes.

Do not disassemble the unit or motor.
Dispose of the battery according to local laws.

Always return the secondary side (magnet side) of the linear servo motor to the Service Center or Service
Station.

When incinerating optical communication cable, hydrogen fluoride gas or hydrogen chloride gas which is
corrosive and harmful may be generated. For disposal of optical communication cable, request for
specialized industrial waste disposal services that has incineration facility for disposing hydrogen fluoride
gas or hydrogen chloride gas.

Transportation
The unit and motor are precision parts and must be handled carefully.

According to a United Nations Advisory, the battery unit and battery must be transported according to the
rules set forth by the International Civil Aviation Organization (ICAO), International Air Transportation
Association (IATA), International Maritime Organization (IMO), and United States Department of
Transportation (DOT), etc.

General precautions

The drawings given in this manual show the covers and safety partitions, etc., removed to provide a clearer
explanation. Always return the covers or partitions to their respective places before starting operation, and
always follow the instructions given in this manual.




Treatment of waste

The following two laws will apply when disposing of this product. Considerations must be made to each law.
The following laws are in effect in Japan. Thus, when using this product overseas, the local laws will have a
priority. If necessary, indicate or notify these laws to the final user of the product.

(1) Requirements for "Law for Promotion of Effective Utilization of Resources"
(8) Recycle as much of this product as possible when finished with use.
(b) When recycling, often parts are sorted into steel scraps and electric parts, etc., and sold to scrap
contractors. Mitsubishi recommends sorting the product and selling the members to appropriate
contractors.

(2) Requirements for "Law for Treatment of Waste and Cleaning"

(&) Mitsubishi recommends recycling and selling the product when no longer needed according to item
(1) above. The user should make an effort to reduce waste in this manner.

(b) When disposing a product that cannot be resold, it shall be treated as a waste product.

(c) The treatment of industrial waste must be commissioned to a licensed industrial waste treatment
contractor, and appropriate measures, including a manifest control, must be taken.

(d) Batteries correspond to "primary batteries", and must be disposed of according to local disposal
laws.






Disposal

(Note) This symbol mark is for EU countries only.
This symbol mark is according to the directive 2006/66/EC Article 20 Information for end-
users and Annex II.

Your MITSUBISHI ELECTRIC product is designed and manufactured with high quality materials and
components which can be recycled and/or reused.

This symbol means that batteries and accumulators, at their end-of-life, should be disposed of
separately from your household waste.

If a chemical symbol is printed beneath the symbol shown above, this chemical symbol means that the
battery or accumulator contains a heavy metal at a certain concentration. This will be indicated as
follows:

Hg: mercury (0,0005%), Cd: cadmium (0,002%), Pb: lead (0,004%)

In the European Union there are separate collection systems for used batteries and accumulators.
Please, dispose of batteries and accumulators correctly at your local community waste collection/
recycling centre.

Please, help us to conserve the environment we live in!






Trademarks

MELDAS, MELSEC, EZSocket, EZMotion, iQ Platform, MELSOFT, GOT, CC-Link, CC-Link/LT and CC-Link
IE are either trademarks or registered trademarks of Mitsubishi Electric Corporation in Japan and/or other

countries.

Other company and product names that appear in this manual are trademarks or registered trademarks of the

respective companies.
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Handling of our product
(English)

This is a class A product. In a domestic environment this product may cause radio interference in which case the
user may be required to take adequate measures.
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Function Specifications List

< Power supply specification >

MDS-EM-SPV3 | MDS-EJ/EJH-V1 MDS-EJ-SP
Item MDS-E-CV MDS-EH-CV built-in built-in built-in
converter converter converter

1 1.14 Power regeneration control [ ] [ ] [ ] - -
Base
control 1.15 Resistor regeneration control - - - [ ] [
functions

4.6 Fan stop detection [ ) o [ J [ J @

4.7 Open-phase detection (] [ ] [ ] - -
4 4.8 Contactor weld detection [ ) [ ] [ ] @ [ J
Protection 4.11 Deceleration and stop function at
function power failure (Note 1) o o ) ) )

4.12 Retraction function at power

failure (Note 2) g g ) ) )
5 5.1 Contactor control function [ ) [ ] o [ ] [ ]
Sequence 5.3 External emergency stop function [ ] [ ) [ ] [ ] o
function 5.5 High-speed READY ON sequence o [ ] [ ] - -

6.7 Power supply diagnosis displa;
GD' ., function PR Eag P 1 g g ) )
fu':gtr;::ls 6.8 Drive unit diagnosis display ° ° ° ° PY

function

(Note 1) The power backup unit and resistor unit option are required.
(Note 2) The power backup unit and capacitor unit option are required.



< Servo specification >

Item

MDS-E-V1/V2/V3

MDS-EH-V1/V2

MDS-EM-SPV3

MDS-EJ/EJH-V1

1

Base
control
functions

1.1 Full closed loop control

1.2 Position command synchronous
control

1.3 Speed command synchronous control

@ (Note 2)

1.4 Distance-coded reference position
control

2
Servo
control function

2.1 Torque limit function (stopper
function)

2.2 Variable speed loop gain control

2.3 Gain changeover for synchronous
tapping control

2.4 Speed loop PID changeover control

2.5 Disturbance torque observer

2.6 Smooth High Gain control (SHG
control)

2.7 High-speed synchronous tapping
control (OMR-DD control)

2.8 Dual feedback control

2.9 HAS control

2.10 OMR-FF control

3.1 Jitter compensation

3.2 Notch filter

Variable
frequency: 4
Fixed
frequency: 1

Variable
frequency: 4
Fixed
frequency: 1

Variable
frequency: 4
Fixed
frequency: 1

Variable
frequency: 4
Fixed
frequency: 1

zompensation 3.3 Adaptive tracking-type notch filter [ ] [ ] [ ) [ ]
control 3.4 Overshooting compensation [ ) [ ] o [ ]
function 3.5 Machine end compensation control [ ] [ ] [} [ J
3.6 Lost motion compensation type 2 [ ] [ ) [ ) [ ]
3.7 Lost motion compensation type 3 (] [ ] [ ] [ )
3.8 Lost motion compensation type 4 [ ] [ ] [ ] [ J
3.10 Real-time tuning | [ ) o [ J [ J
:il;)eceleratlon control at emergency ° ° ° PY
4.2 Vertical axis drop prevention/pull-up
control (Note 1) Ll L d g Ll
4 ) 4.3 Earth fault detection D ° ° D
:::;fi‘:r'f" 4.4 Collision detection function ° ° ° °
4.5 SLS (Safely Limited Speed) function [ ] [ ] [ )
4.6 Fan stop detection o [ ) o [ J
4.9 STO (Safe Torque Off) function [ ] [ ] [ ] [ J
4.10 SBC (Safe Brake Control) function [ ] [ ] [ ]
5 5.2 Motor brake control function [ ] [ ) [ ] [ ]
Sequence 5.4 Specified speed output [ ] [ ] [ ] -
function 5.5 Quick READY ON sequence o o [ J -
6.1 Monitor output function o [ ) o [ J
6Diagnosis 6.2 M.achine resonance frequency display ° ° ° °
function function
6.3 Machine inertia display function [ ) [ ] [ ) [

(Note 1) 4.5 SLS (Safely Limited Speed) function is set on NC side.
(Note 2) Always set L-axis as primary axis and M-axis as secondary axis for the speed command synchronous control using
MDS-E-V3. Other settings cause the initial parameter error alarm.



< Spindle specifications >

Item

MDS-E-SP

MDS-EH-SP

MDS-EM-
SPV3

MDS-E-SP2

MDS-EJ-SP

1

Base
control
functions

1.1 Full closed loop control

1.5 Spindle's continuous position loop
control

1.6 Coil changeover control

1.7 Gear changeover control

1.8 Orientation control

1.9 Indexing control

1.10 Synchronous tapping control

1.11 Spindle synchronous control

1.12 Spindle/C axis control

1.13 Proximity switch orientation control

® ( )

2

Spindle
control
functions

2.1 Torque limit function

2.2 Variable speed loop gain control

2.5 Disturbance torque observer

2.6 Smooth High Gain control (SHG
control)

2.7 High-speed synchronous tapping
control (OMR-DD control)

2.8 Dual feedback control

2.11 Control loop gain changeover

2.12 Spindle output stabilizing control

2.13 High-response spindle acceleration/
deceleration function

3
Compensation

3.1 Jitter compensation

Z
o © 000 O 6 000 000000 O o
(0]
-

3.2 Notch filter

Variable
frequency: 4
Fixed
frequency: 1

Variable
frequency: 4
Fixed
frequency: 1

Variable
frequency: 4
Fixed
frequency: 1

Variable
frequency: 4
Fixed
frequency: 1

Variable
frequency: 4
Fixed
frequency: 1

control 3.3 Adaptive tracking-type notch filter o [ ] [ ] [ ] o
function 3.4 Overshooting compensation o [ ] [ J [J [
3.6 Lost motion compensation type 2 (] [ ] [ ] [ ] [ }
3.9 Spindle motor temperature
compensation function ® g ® . b
4.1 Deceleration control at emergency stop [ ] [ ] [ ] [ ] [ )
4 4.3 Earth fault detection o o [ J [ J [ J
Protection 4.5 SLS (Safely Limited Speed) function ° ° ° ° °
function (Note 2) _
4.6 Fan stop detection o [ ) [} [ J [ J
4.9 STO (Safe Torque Off) function ) [ ) [ ) [ ] [ )
5 5.4 Specified speed output o [ ] [ ] [ ] -
fsue:c‘:o"nc: 5.5 Quick READY ON sequence ° ° ° ° -
6.1 Monitor output function o [ ) [} [ J [ J
6.2 Machine resonance frequency display
6 function o b g o o
Diagnosis 6.3 Machine inertia display function (] [ [ o Y
functions 6.4 Motor temperature display function ) [ ) [ ) [ ] [ ]
6.5 Load monitor output function o [ ] [ ] [ ] o
6.6 Open loop control function ) [ ) [ ) [ ) [ )

(Note 1) As for 2-axis spindle drive unit, setting is available only for one of the axes.

(Note 2) 4.5 SLS (Safely Limited Speed) function is set on NC side.
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1.1 Installation of Servo Motor

/\ CAUTION
1. Do not hold the cables, axis or encoder when transporting the motor. Failure to observe this could lead to faults or
injuries.
2. Securely fix the motor to the machine. Insufficient fixing could lead to the motor deviating during operation. Failure to
observe this could lead to injuries.
3. When coupling to a servo motor shaft end, do not apply an impact by hammering, etc. The encoder could be damaged.
4. Never touch the rotary sections of the motor during operations. Install a cover, etc., on the shaft.

5. Do not apply a load exceeding the tolerable load onto the servo motor shaft. The shaft could break. Failure to observe
this could lead to injuries.

6. Do not connect or disconnect any of the connectors while the power is ON.

1.1.1 Environmental Conditions

Environment Conditions
Ambient temperature 0°C to +40°C (with no freezing)
Ambient humidity 80% RH or less (with no dew condensation)
Storage temperature -15°C to +70°C (with no freezing)
Storage humidity 90% RH or less (with no dew condensation)
(AT E No corrosiv;n;a(\)so,rilélr;%ﬁfg:essgzegitl)mist or dust
Altitude Operation / st.orage: 1000m or less above sea level

Transportation: 10000m or less above sea level

IB-1501229-C 2
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1.1.2 Quakeproof Level

Vibration amplitude

Acceleration direction

Series Motor type Axis direction (X) Direction at rig:(;?; angle to axis
:g;i: 182, 154, 224, 123, 223, 142 24.5m/s? (2.5G) or less 24.5m/s? (2.5G) or less
20(_)\/ HG204, 354, 303, 453, 703, 302 24.5m/s? (2.5G) or less 29.4m/s? (3G) or less
seres  'hGeos 9.8m/s? (1G) or less 9.8m/s? (1G) or less
HG46, 56, 96 49m/s? (5G) or less 49m/s? (5G) or less
HG-H75, 105 2 2
HG-H54, 104, 154 24.5m/s” (2.5G) or less 24.5m/s* (2.5G) or less
400v | HG-H204, 354, 453, 703 24.5m/s? (2.5G) or less 29.4m/s? (3G) or less
series [HG-H903 5 2
HQ-H903, 1103 9.8m/s“ (1G) or less 9.8m/s” (1G) or less
HG-H1502 24.5m/s? (2.5G) or less 24.5m/s? (2.5G) or less

(double-sway width) (um)

The vibration conditions are as shown below.

200[

1001
80
60
50
401
301

0

T T T
1000 2000 3000
Speed (r/min)

@_‘ Servo motor
O /

Y
<+—>

Acceleration
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1.1.3 Cautions for Mounting Load (Prevention of Impact on Shaft)

[11 When using the servo motor with key way, use the screw hole at the end of the shaft to mount the pulley onto the
shaft. To install, first place the double-end stud into the shaft screw holes, contact the coupling end surface against
the washer, and press in as if tightening with a nut. When the shaft does not have a key way, use a frictional
coupling, etc.

[2] When removing the pulley, use a pulley remover, and make sure not to apply an impact on the shaft.

[3] Install a protective cover on the rotary sections such as the pulley installed on the shaft to ensure safety.

[4] The direction of the encoder installed on the servo motor cannot be changed.

Servo motor Double-end stud
e S
[ At

Nut
Washer

X

/\ CAUTION

Never hammer the end of the shaft during assembly.

[

— 5

1.1.4 Installation Direction

[11 There are no restrictions on the installation direction. Installation in any direction is possible, but as a standard the
motor is installed so that the motor power line and encoder cable cannon plugs (lead-in wires) face downward.
Installation in the standard direction is effective against dripping. Measure to prevent oil and water must be taken
when not installing in the standard direction. When the motor is not installed in the standard direction, refer to
section "Qil/Water Standards" and take the appropriate measures.

The brake plates may make a sliding sound when a servo motor with magnetic brake is installed with the shaft
facing upward, but this is not a fault.

Up

Down

=

Standard installation direction

IB-1501229-C 4
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1.1.5 Shaft Characteristics

There is a limit to the load that can be applied on the motor shaft. Make sure that the load applied on the radial direction
and thrust direction, when mounted on the machine, is below the tolerable values given below. These loads may affect

the motor output torque, so consider them when designing the machine.

Series Servo motor

Tolerable radial load

Tolerable thrust load

HG75T, 105T (Taper shaft) 245N (L=33) 147N
HG75S, 105S (Straight shaft) 245N (L=33) 147N
HGB54T, 104T, 154T, 224T, 1231, 223T, 142T (Taper shaft) 392N (L=58) 490N
200V | HG54S, 104S, 154S, 224S, 123S, 223S, 142S (Straight shaft) 980N (L=55) 490N
series |HG204S, 354S, 303S, 453S, 703S, 302S (Straight shaft) 2058N (L=79) 980N
HG903S (Straight shaft) 2450N (L=85) 980N
HG46S, HG56S (Straight shaft) 245N (L=30) 98N
HG96S (Straight shaft) 392N (L=40) 147N
HG-H75T, 105T (Taper shaft) 245N (L=33) 147N
HG-H75S, 105S (Straight shaft) 245N (L=33) 147N
HG-H54T, 104T, 154T (Taper shaft) 392N (L=58) 490N
0oy | HG-H54S, 1045, 1545 (Straight shaft) 980N (L=55) 490N
cories | H1G-H204S, 3545, 4535, 703S (Straight shaft) 2058N (L=79) 980N
HG-H903S (Straight shaft) 2450N (L=85) 980N
HG-H1502S (Straight shaft) 3234N (L=140) T470N
HQ-H903S (Straight shaft) 2500N (L=52.7) T100N
HQ-H1103S (Straight shaft) 2700N (L=52.7) T500N

(Note 1) The tolerable radial load and thrust load in the above table are values applied when each motor is used

independently.

(Note 2) The symbol L in the table refers to the value of L below.

]

mj

L

IRad\a\ load

.

+—>
‘q‘ Thrust load

L: Length from flange installation surface to center of load mass [mm]

/\ CAUTION

1. Use a flexible coupling when connecting with a ball screw, etc., and keep the shaft core deviation to below the tolerable

radial load of the shaft.

2. When directly installing the gear on the motor shaft, the radial load increases as the diameter of the gear decreases. This

should be carefully considered when designing the machine.

3. When directly installing the pulley on the motor shaft, carefully consider so that the radial load (double the tension)

generated from the timing belt tension is less than the values shown in the table above.

4. In machines where thrust loads such as a worm gear are applied, carefully consider providing separate bearings, etc., on

the machine side so that loads exceeding the tolerable thrust loads are not applied to the motor.

5. Do not apply the loads exceeding the tolerable level. Failure to observe this may lead to the axis or bearing damage.

IB-1501229-C
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1.1.6 Machine Accuracy
Machine accuracy of the servo motor's output shaft and around the installation part is as below.

(Excluding special products)

Accurac Measurement Flange size [mm]
y point Less than 100 SQ. | 100 SQ., 130 SQ. | 176 SQ. - 250 SQ. | 280 SQ. or over
Run-out of the flange surface to a 0.05mm 0.06mm 0.08mm 0.08mm
the output shaft
Run-out of the flange surface’s b 0.04mm 0.04mm 0.06mm 0.08mm
fitting outer diameter
Run-out of the output shaft end [ 0.02mm 0.02mm 0.03mm 0.03mm

= iing
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1.1.7 Coupling with the Load
There are several ways to couple the motor shaft and machine, such as direct coupling with flexible coupling or rigid
coupling, gear connection, timing belt connection, etc.
Summarized comparison is as follows.

No Torque PEHED ]
. . | Backl | 5. . . Reliability . . 9 freedom in Cautions in motor
Noise | lubric Rigidity . . Life | increased at . .
. ash in coupling X motor installation
ation deceleration | . .
installation
Dlrectwci:):pllng O O O O O O " A Shaft core deviation
flexible coupling Looseness of bolt (In the case of single)
Dlrectv;:i:):pllng O O O O O O " " Shaft core deviation
- . Looseness of bolt Angle deviation
rigid coupling
A Backlash too small
Gear x x A A Tooth chipping A o O Pitch diameter too small
A x Belt stretched too much
ULl LS A o o X Belt is broken X O O Pitch diameter too small
/\ CAUTION

If the cautions in motor installation in the above table are not observed, the motor will have a broken shaft, or the bearing
will have a shorter life. Carry out design and installation adjustment so that the load on the motor shaft will be below the
tolerable loads mentioned in "Shaft Characteristics".

(1) Direct coupling - Flexible coupling

When coupling the load directly, a flexible coupling is recommended. The benefits of a flexible coupling are as

below.

(a) Shaft's angle deviation and core deviation can be absorbed to some extent, so adjustment in motor installation
is easier.
However, in the case of single, shaft core deviation cannot be allowed, so it is required to design and adjust so
that the shaft cores of the motor and ball screw align. Check the specification of the coupling to use. If the shaft
core deviation exceeds the coupling's tolerable level, the motor will have a broken shaft, or the bearing will
have a shorter life. Thus, in order to simplify the installation adjustment, use a double flexible coupling.

(b) Less looseness produces less vibration and less noise at the coupling part.
On the other hand, if assembling is loose, lower rigidity may be caused. When using a coupling with lower
rigidity, the accuracy in centering the core doesn't have to be high, however, it is undesirable for servo. In order
to fully utilize the servo's efficiency to ensure the maximum durability of the equipments, it is required to use a
highly rigid coupling, and to fully align the shaft cores in the initial installation. It is also required to select the
optimum flexible coupling according to the working conditions, and use it correctly according to the
manufacturer's specification manual.

Example of direct coupling with load

= Tn

6'@:—% & ‘T)T

4
Iy
i

- N
Load shaft Motor shaft Load shaft Motor shaft
Spun ring Flexible coupling Flexible coupling Spun ring
(a) Taper shaft (b) Straight shaft
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(2) Direct coupling - Rigid coupling

A rigid coupling has benefits such as high rigidity, and relatively lower price. However, shaft core deviation and
angle deviation of the motor shaft and ball screw are not allowed, so full attention is required in installing the rigid
coupling. Shaft core deviation is desired to be 0.01mm or less. If enough accuracy cannot be ensured, the motor

will have a broken shaft, or the bearing will have a shorter life.

In addition, note that a rigid coupling is not acceptable for HF-KP Series servo motors.

Coupling
Load side

Motor side

0.01mm or less

Also note that the motor side ball screw bearing must be locked so that to avoid the thrust load on the motor shaft

due to expansion and contraction of the ball screw.

(3) Gear connection
Gear's accuracy and backlash amount greatly affect on the machine's
positioning accuracy and noise during operation.
Thus, according to the machine's specification, appropriately select the
accuracy and backlash amount.
In gear connection, it is required to take measures against oil to enter
the motor.

1.1.8 Oil / Water Standards

(1) The motor protective format uses the IP type, which complies with IEC Standard.

( ]
Q

Load side

Example of gear connection with load
Motor side

However, these Standards are short-term performance specifications. They do not guarantee continuous environmental
protection characteristics. Measures such as covers, etc., must be taken if there is any possibility that oil or water will fall
on the motor, and the motor will be constantly wet and permeated by water. Note that the motor's IP-type is not indicated

as corrosion-resistant.

1\ .

66 Oil or water
ba
5 40

A
S

O

]

Servo motor
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(2) When a gear box is installed on the servo motor, make sure that the oil level height from the center of the shaft is higher
than the values given below. Open a breathing hole on the gear box so that the inner pressure does not rise.

Series Servo motor Oil level (mm)
HG75, 105 15
HG54, 104, 154, 224, 123, 223, 142 225
HG204, 354, 303, 453, 302 30

sze(:'[i); HG703 30
HG903 34
HG46, 56 12.5
HG96 15
HG-H75, 105 15
HG-H54, 104, 154 225
HG-H204, 354, 453 30

stor?(:ls HG-H703 30
HG-H903 34
HG-H1502 45
HQ-H903, 1103 30

Gear
Servo motor

Oil level

Oil seal

(3) When installing the servo motor horizontally, set the connector to face downward. When installing vertically or on an
inclination, provide a cable trap because the liquid such as oil or water may enter the motor from the connector by

running along the cable.

Cable trap

/\ CAUTION

1. The servo motors, including those having IP67 specifications, do not have a completely waterproof (oil-proof) structure.

Do not allow oil or water to constantly contact the motor, enter the motor, or accumulate on the motor. Oil can also enter

the motor through cutting chip accumulation, so be careful of this also.

2. Oil may enter the motor from the clearance between the cable and connector. Protect with silicon not to make the

clearance.

3. When the motor is installed facing upwards, take measures on the machine side so that gear oil, etc., does not flow onto

the motor shaft.

IB-1501229-C
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(4) Do not use the unit with the cable submerged in oil or water. (Refer to following drawing.)

8 Cover
l Servo motor |

| H

1l H

Oil water

)

<Fault> Capillary tube phenomenon

(5) Make sure that oil and water do not flow along the cable into the motor or encoder.

(Refer to following drawing.)
[\ [\
Cover I /
g ] ‘ Servo motor

<Fault> Respiration

(6) When installing on the top of the shaft end, make sure that oil from the gear box, etc., does not enter the servo motor.
The servo motor does not have a waterproof structure.
. H/ Lubricating oil

Gear

Servo motor

1.1.9 Installation of Servo Motor

Mount the servo motor on a flange which has the following size or produces an equivalent or higher heat dissipation

effect:
Flange size (mm) Servo motor capacity
150%150%6 100W
250%250%6 200 to 400W
250%250%12 0.5 to 1.5kW
300x300%20 2.0 to 7.0kW
800x800%35 9.0 to 11.0kW

(Note) If enough flange size cannot be ensured, ensure the cooling performance by a cooling fan or operate the
motor in the state that the motor overheat alarm does not occur.

IB-1501229-C 10
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1.1.10 Cable Stress

[1] Sufficiently consider the cable clamping method so that bending stress and the stress from the cable's own weight
is not applied on the cable connection part.

[2] In applications where the servo motor moves, make sure that excessive stress is not applied on the cable.
If the encoder cable and servo motor wiring are stored in a cable bear and the servo motor moves, make sure that
the cable bending part is within the range of the optional encoder cable.
Fix the encoder cable and power cable enclosed with the servo motor.

[3] Make sure that the cable sheathes will not be cut by sharp cutting chips, worn or stepped on by workers or vehicles.

The bending life of the encoder cable is as shown below. Regard this with a slight allowance. If the servo motor/spindle
motor is installed on a machine that moves, make the bending radius as large as possible.

1x10°

5x 10 7

2x10

1x 10

5x 10°

2x10° /

1x10° i

No. of bends (times)

5x10° 7

2x10°

1x10°

™

5x 10*
3x10*
4

7 10 20 40 70 100 200
Bending radius (mm)

Encoder cable bending life
(Material of Mitsubishi optional encoder cable: A14B2343)

(Note) The values in this graph are calculated values and are not guaranteed.
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1.2 Installation of Spindle Motor

/\ CAUTION

1.

Do not hold the cables, axis or encoder when transporting the motor. Failure to observe this could lead to faults or

injuries.

. Securely fix the motor to the machine. Insufficient fixing could lead to the motor deviating during operation. Failure to

observe this could lead to injuries.

. When coupling to a motor shaft end, do not apply an impact by hammering, etc. The encoder could be damaged.
. Never touch the rotary sections of the motor during operations. Install a cover, etc., on the shaft.

. Do not apply a load exceeding the tolerable load onto the servo motor shaft. The shaft could break. Failure to observe

this could lead to injuries.

. Do not connect or disconnect any of the connectors while the power is ON.

. When coupling the motor directly with the spindle, perform the adequate centering and parallel correcting with the axis to

be coupled. The vibration of the motor should be 4.9m/s? (0.5G) or less after balancing the spindle unit.

. Perform a running-in before operating the machine.

. The terminal box cover is made of resin. Do not apply an impact on it.

1.2.1 Environmental Conditions

Environment Conditions
Ambient temperature 0°C to +40°C (with no freezing)
Ambient humidity 90%RH or less (with no dew condensation)
Storage temperature -20°C to +65°C (with no freezing)
Storage humidity 90%RH or less (with no dew condensation)
Indoors (Where unit is not subject to direct sunlight)
Atmosphere ' oo
No corrosive gases, flammable gases, oil mist or dust
Altitude Operation/storage: 1000m or less above sea level

Transportation: 10000m or less above sea level
Vibration X:29.4m/s? (3G) Y:29.4m/s? (3G)
(Note) Refer to each spindle motor specifications for details on the spindle motor vibration class.

IB-1501229-C 12
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1.2.2 Balancing the Spindle Motor (Unit)

When a spindle motor is driven at a high speed with unbalance generated on the rotor, the whirling load is generated and
the load to the motor's internal bearings is increased. Thus abnormal vibration, and/or damages known as fretting or
flaking occurs to the bearings, which may result in shorter bearing life. Therefore, it is important to balance the rotation so
that great vibration does not occur during rotation at high speed.

When balancing the spindle motor, perform to the entire rotational objects including the gear, pulley, coupling, etc. that
are attached directly on the motor shaft. Provide a balancing mechanism including screw holes on the fittings while
measuring the vibration so that the vibration is suppressed to the specified level or lower during high speed rotation.

(1) Fittings for the motor shaft
When you select fittings for the motor shaft, such as a gear, pulley, and coupling, choose those that meet the motor
specifications (shaft diameter, rotation speed and output torque).

/\ CAUTION
1.

We consider key-less shaft as standard in order to simplify balancing procedure of such as gear, pulley, and coupling.
We recommend you to choose a gear, pulley and coupling that have a fully symmetric shape, and arrange screw holes

on their end faces at short and equal intervals in the circumferential direction.

2. Use a fastener such as a shaft lock element to fix those fittings to the motor shaft.
3. When you attach fittings to the motor shaft, be careful not to apply excessive impact by striking with a hammer, etc. This
may cause the shaft distortion and bearing damage.
4. When using screws for balancing, apply thread locker on the screws after balancing.
(2) How to measure the unbalance
After attaching the fittings such as gear, pulley, and coupling, carry out no-load operation, and use an
accelerometer or vibrometer compatible with frequency analysis to confirm the vibration on the points as illustrated
below (on the brackets where the bearings are stored).
Make sure to place the motor on a cushioning mat to avoid vibration to the spindle from external sources during
measurement. Reaction torque is generated when accelerating/decelerating the motor, so securely fix the motor
with a belt, etc. to avoid rolling during measurement.
e
@ J @ Load side bracket (horizontal, vertical)
=] Load side bracket (axial direction)
. l Counter load side bracket (horizontal) %
Measuring device
B ]
Coupling
Cushioning mat
Locations where motor vibration is measured
/\ CAUTION

1. Make sure to place the motor on a cushioning mat to avoid resonance with surrounding devices during measurement.

2. Always secure the spindle motor body with a belt, etc. because it may roll due to the reaction torque generated during

acceleration/deceleration operation.
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(3) How to balance the rotation
Find out the rotation speed at which the vibration reaches the maximum, within the actual rotation speed range of
the spindle motor. Run the motor at the speed found above and perform balancing to minimize the vibration. When
balancing is decided, measure the vibration at different rotation speeds and make a further fine adjustment so that

the vibration acceleration generated is always 0.5G (4.9m/s?) or less.

(The vibration acceleration of 0.5G is about 4.7 » m when expressed in terms of the amplitude at the rotation speed
of 10,000r/min. The higher the rotation speed is, the smaller the corresponding amplitude becomes.)

IB-1501229-C

Confirm the vibration in the motor rotation
speed range

v

Distinguish the resonance (rotation) speed

v

Balancing

Vibration acceleration
§0.5G(4.9m/32)

Confirm the vibration in the motor rotation
speed range

Vibration acceleration
§0.56(4.9m/32 )

Installing the spindle motor

v

Confirm the vibration after the installation
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1.2.3 Shaft Characteristics
There is a limit to the load that can be applied on the motor shaft. Make sure that the load applied on the radial direction,
when mounted on the machine, is below the tolerable values given below. These loads may affect the motor output
torque, so consider them when designing the machine.

~ Series Spindle motor Tolerable radial load
SJ-VL11-05FZT-S01 98N
SJ-VL2.2-02ZT 196N
SJ-DL5.5/150-01T, SJ-DL5.5/200-01T,SJ-V3.7-02ZT,SJ-VL11-02FZT, 245N
SJ-VL18.5-05FZT
SJ-DL0.75/100-01T, SJ-DL1.5/100-01T 490N
SJ-D3.7/100-01, SJ-D5.5/120-02,SJ-DJ5.5/100-01,SJ-DJ5.5/120-01, 980N
SJ-DL7.5/150-01T,SJ-V2.2-01T,SJ-V7.5-03ZT,SJ-DG3.7/120-03T
SJ-D5.5/100-01, SJ-D5.5/120-01,SJ-DJ7.5/100-01, SJ-DJ7.5/120-01,

290 | 54-D65.5/120-04T 1470N
SJ-D7.5/100-01,SJ-D7.5/120-01,SJ-D11/100-01,SJ-DJ11/100-01,
SJ-DJ15/80-01,SJ-V11-08ZT,SJ-V11-13ZT,SJ-V11-01T, SJ-DG7.5/120-05T, 1960N
SJ-DG11/100-03T
SJ-V22-06ZT 2450N

J-V15-01ZT,SJ-V15-09ZT,SJ-V18.5-01ZT,SJ-V18.5-04ZT,SJ-V22-01ZT, 2940N
SJ-V22-04ZT,SJ-V26-01ZT,SJ-V11-09T,SJ-V15-03T,SJ-V18.5-03T,SJ-V22-05T
SJ-V37-01ZT, SJ-V45-01ZT, SJ-V22-09T, SJ-VK22-19ZT 3920N
SJ-V55-01ZT 5880N
SJ-4-V2.2-03T, SJ-4-V3.7-03T, SJ-4-V7.5-13ZT 980N
SJ-4-V5.5-07T 1470N
SJ-4-V7.5-12T, SJ-4-V11-18ZT 1960N

:eor?;ls SJ-4-V26-08ZT 2450N
SJ-4-V18.5-14T, SJ-4-V22-15T, SJ-4-V22-18ZT, SJ-4-V15-20T, SJ-4-V22-16T 2940N
SJ-4-V45-02T 3920N
SJ-4-V55-03T 5880N

O | @
%Radial load
(Note) The load point is at the one-half of the shaft length.
/\ CAUTION

Consider on the machine side so that the thrust loads are not applied to the spindle motor.

1.2.4 Machine Accuracy

Machine accuracy of the spindle motor's output shaft and around the installation part is as below.

(Excluding special products)

Measurement Frame No.
Accuracy oint A71, B71, A90, B90, C90, A160, B160, C160,
2 D90, E90, A112, B112 A180, B180, A225
Run-out of the flange surface to the output shaft a 0.03mm 0.05mm
Run-out of the flange surface's fitting outer diameter b 0.02mm 0.04mm
Run-out of the output shaft end c 0.01mm 0.02mm
(Note) Refer to Specifications Manual for the frame number of each spindle motor.
L, ; | 1
Lo
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1.2.5 Coupling with the Fittings

[11 We recommend you to adjust the dynamic balance (field balance) before fastening a belt.

[2] The position deviation in the axial direction between the motor pulley and spindle side pulley should be as small as
possible and perform parallel correcting carefully.

[3] If the selection or tension of belt is incorrect, an excessive force is applied to the shaft end and bearings, which may
result in shorter life or damages.

[4] When the load by the belt exceeds the tolerable radial load of the motor, reselect the motor or belt/pulley.

1.2.6 Ambient Environment

If you continue to use the spindle motor with dirt such as oil mist and dust adhered, its cooling performance degrades
and the motor is unable to fully exercise its performance, which may cause the spindle motor overheat alarm. In some
cases this may result in damage to the bearing or cooling fan. Use a filter, etc. to protect the motor from oil mist and dust.

1.2.7 Installation of Spindle Motor

Make sure that the spindle motor is installed so that the motor shaft points from downward to 90° as shown below. When
installing upward more than 90°, contact your Mitsubishi Electric dealer.

Up

LA

=

Down

Standard installation direction
for connector connection type

The spindle motor whose motor power line and detection lead wires are connected with connectors, as a standard,
should be installed with the connectors facing down. Installation in the standard direction is effective against dripping.
Measure to prevent oil and water must be taken when not installing in the standard direction.

/\ CAUTION

1. Rubber packing for waterproof is attached on the inner surface of the top cover of terminal block.

After checking that the packing is installed, install the top cover.

2. When installing a motor on a flange, chamfer(C1) the part of flange that touches inside low part of the motor.

Cooling fan

To yield good cooling performance, provide a space of at least 30mm

between the cooling fan and wall. If the motor is covered by a structure and
the air is not exchanged, its cooling performance degrades and the motor is Q [ @ e
unable to fully exercise its performance, which may cause the spindle — Z
—
motor overheat alarm. Do not use the spindle motor in an enclosed space — Z
with little ventilation. - Ll
—

30mm or more

IB-1501229-C 16
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1.2.8 Connection
(1) Cable wiring

When connecting the power line to the terminal block, tighten the screws with proper torque as shown below.

Screw size | Proper torque [Nem]
M4 2.0
M5 25
M6 3.0
M8 10.0

/\ CAUTION

terminal.

the end of the power line.

1. When connecting the power line to the terminal block, tighten the screws with proper torque described in this section.

2. Make sure to connect the terminal to the terminal block. If running the motor with the terminal loosened, fires could be
caused by motor overheat, and earth fault, short circuit and electric shocks could be caused by disconnection of the

3.To keep the insulation distance, always cover crimp terminals with insulation tubes when connecting crimp terminals at

(2) Connection of conduit connector

When installing a connector to a terminal box, select a water proof connector with rubber packing and prevent
conductive foreign matter and other combustible foreign matter from entering through the wiring hole on the

terminal box.

Use a smaller nut than the following size to fix the connector on the terminal box.
For the wiring hole diameter, refer to "DRIVE SYSTEM DATA BOOK (IB-1501252)".
Prepare a bushing, nut, and O-ring when using a connector smaller than the wiring hole on the terminal box.

SJ-V/SJ-VLISJ-PMF/SJ-4-V Series

Wiring hole diameter [mm] Outer diameter [mm]
®35 D58
D44 ®58
®51 D93
D61 D93
63 D93

SJ-D/SJ-DJ Series

Wiring hole diameter [mm] Outer diameter [mm]

D44 ®56

Outer diameter

17 IB-1501229-C



MDS-E/EH Series Instruction Manual

1 Installation

Connection method to a screwless terminal block for fan motor
(1) Lead-out length
Strip the sheath of the cable in the range of 8 to 9mm with an appropriate tool.

Applicable cable size: 0.08mm? to 2.5mm? (28AWG to 12AWG)
(2) Tool
Use a flat-blade screwdriver whose blade edge size is 0.6x3.5mm for connecting.
(3) Work procedure
(a) Insert the edge of screwdriver into the insertion point (small square hole) in a diagonal direction. When the
spring touches the blade edge, push the screwdriver down to the position that hits a conductive plate, tilting it
in the inside direction of terminal block. In this state, the spring is completely opened and the screwdriver is
held to the terminal block. Make sure that the screwdriver is completely held, not to create difficulties in
inserting the cable for the next procedure.
(b) Check the stripped length of cable (8 to 9mm) and insert the cable end slowly along the outside of the insertion
point (big square hole) as far as it will go, not to unravel wires. Make sure not to push thin cables too much.
(c) Release the screwdriver while holding one hand against the inserted cable. The spring will be closed and the
cable will be connected.
(d) Gently pull the cable to make sure the connection. No need for a strong pull.

(3]

/ Screwdriver

Wire  Conductive plate Spring

/\ CAUTION

1. Connection of a cable is restricted to one to one spring.

2. For connecting a cable, both twisted wire and solid wire can be used as it is without termination after the sheath has

been stripped. The cable attached with bar terminal can also be connected.

1.2.9 Installation of the Terminal Box Cover

When installing the terminal box cover, tighten the supplied screws (M5) to the torque of 2.5 [Nem].

/\ CAUTION

1. Applying excessive torque may damage the cover.

2. Use the screws (M5) attached to the cover.

1.2.10 Cable Stress

[1] Do not apply the bending stress and the stress from the cable's own weight on the cable connection part.
[2] Make sure that the cable sheathes will not be cut by sharp cutting chips, worn or stepped on by workers or vehicles.

IB-1501229-C 18
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1.3 Installation of the Drive Unit

/\ CAUTION

1. Install the unit on noncombustible material. Direct installation on combustible material or near combustible materials may
lead to fires.

2. Follow the instructions in this manual and install the unit while allowing for the unit mass.

w

. Do not get on top of the units or motor, or place heavy objects on the unit.
Failure to observe this could lead to injuries.

. Always use the unit within the designated environment conditions.

. Do not let conductive objects such as screws or metal chips, etc., or combustible materials such as oil enter the units.
. Do not block the units intake and outtake ports. Doing so could lead to failure.

. The units and servo motor are precision devices, so do not drop them or apply strong impacts to them.

. Do not install or run units or servo motor that is damaged or missing parts.

© o N o g

. When storing for a long time, please contact your dealer.
10. Always observe the installation directions. Failure to observe this could lead to faults.

11. Secure the specified distance between the units and panel, or between the units and other devices. Failure to observe
this could lead to faults.

1.3.1 Environmental Conditions

Environment Conditions
Ambient temperature 0°C to +55°C (with no freezing)
Ambient humidity 90% RH or less (with no dew condensation)
Storage temperature -15°C to +70°C (with no freezing)
Storage humidity 90% RH or less (with no dew condensation)
A . . Indoors (no d.irec.:t sunlight); o .
no corrosive gas, inflammable gas, oil mist, dust or conductive fine particles
Altitude Operation/stgrage: 1000m or less above sea level
Transportation: 13000m or less above sea level
Vibration Operation/storage: 4.9m/s? (0.5G) or less Transportation: 49m/s%(5G) or less

(Note)  When installing the machine at 1,000m or more above sea level, the heat dissipation characteristics
will drop as the altitude increases in proportion to the air density. The ambient temperature drops 1%
with every 100m increase in altitude.

When installing the machine at 1,800m altitude, the heating value of the drive unit must be reduced
to 92% or less. The heating value is proportional to the square of the current, and required current
decreasing rate follows the expression below.

Required current decreasing rate =,/0.92 = 0.95

Therefore, use the unit with the reduced effective load rate to 95% or less.

19 IB-1501229-C
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1.3.2 Installation Direction and Clearance

Wire each unit in consideration of the maintainability and the heat dissipation, as well as secure sufficient space for
ventilation.

Installation clearance

100mm 100mm 4 60mm
or more or more or —y Exhaust
80mm more
or more
| —> 60mm
A =
10mm '//
or H
|| more 260 Inlet
mm
-] T——Filter
60mm
1mm or more 60mm Exh ¢
100mm 100mm or |:> Xnhaus
or more or more v more
Radiation fin size |Installation clearance A
60mm/67mm 75mm or more
92mm 114mm or more

1. The ambient temperature condition for the power supply unit or the drive units is 55°C or less.

2. Because heat can easily accumulate in the upper portion of the units, give sufficient consideration to heat dissipation
when designing the panel. If required, install a fan in the panel to agitate the heat in the upper portion of the units.

Panel structure of the unit back face
The type ‘(a) that has substantial cooling effect is recommended.

(a) Back face inlet type (b) Side face inlet type

Z=3=

Filter
Filter
Cooling will be more high- Install a partition plate inside
efficiency by installing a partition to separate inlet and exhaust.
plate inside to separate inlet and
exhaust.
Fan inlet hole Fan inlet hole

IB-1501229-C 20
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Cooling fan position
< MDS-E/EH Series >

170

105

130/

60mm width
unit

o o

170

90mm width
unit

H 1

e
ey

170

A
=0

&y

oS

105

g P

bl | (4
a==l

N °
=
75

150mm width
unit
(E-V1-320W, E-SP-240)

S o

200

150mm width
unit
(E-SP-320)

190

170

105

120mm width

unit

o

e}

® ®

105

o/

75

150mm width
unit

(EH-V1-160W, EH-SP-160)

105

o o

75

150mm width
unit
(E/EH-CV)

132

75

150mm width
unit
(E-CV-450)

190

[Unit: mm]

L@l ©_| L@l ®_|
n n N 1l
101.5 69.25 130 85
240mm width 300mm width
unit unit
/\ CAUTION

1. Design the inlet so that it is the position of the cooling fan.

2. Make the inlet and exhaust size more than the area that is a total of the cooling fan area.

IB-1501229-C
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1.3.3 Prevention of Entering of Foreign Matter

Treat the cabinet with the following items.

(1)
)
@)
(4)
®)
(6)

(7)

(8)

Make sure that the cable inlet is dust and oil proof by using packing, etc.

Make sure that the external air does not enter inside by using head radiating holes, etc.

Close all clearances of the cabinet.

Securely install door packing.

If there is a rear cover, always apply packing.

Oil will tend to accumulate on the top. Take special measures such as oil-proofing to the top so that oil does not
enter the cabinet from the screw holds.

After installing each unit, avoid machining in the periphery. If cutting chips, etc., stick onto the electronic parts,
trouble may occur.

When using the unit in an area with toxic gases or high levels of dust, protect the unit with air purging (system to
blow clean air so that the panel's inner pressure is higher than the outer pressure).

IB-1501229-C 22
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1.3.4 Panel Installation Hole Work Drawings (Panel Cut Drawings)

Prepare a square hole to match the unit width.

©
Square 98
hole @ o
e =
2-M5 screw hole 52

Unit width: 60mm

e)
<+ 7
Square hole % §
. 72
/% 2
2-M5 screw hole 112 -

Unit width: 120mm

2-M5 screw hole /E;

4-M5 screw hole

Square
hole

342
360

10

Unit width: 90mm

+

Square hole

342
360

/1%#

Unit width: 150mm

10

[Unit: mm]

:J* POINT

Attach packing around the square hole to provide a seal.

23
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[Unit: mm]
«— 0 > < 180 > o
# # Y 4
A
A A
Square hole g § Square hole E, §

v A4
h 4 A
¥ R ¥ 7 5
o o
. 222 \ > - < 282 f > -
4-M5 screw hole 4-M5 screw hole
Unit width: 240mm Unit width: 300mm

:J* POINT

Attach packing around the square hole to provide a seal.
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1.3.5 Heating Value

The values for the servo drive unit apply at the stall output. The values for the spindle drive unit apply for the continuous

rated output. The values for the power supply unit include the AC reactor's heating value.

< MDS-E Series >

Servo drive unit Spindle drive unit Power supply unit Powe;rt‘)i:ckup
Heating value Heating value Heating value Heating value Heating value
Type w1 Type W] Type W] Type W] Type W] Type | Heating
MDS- In- Out- MDS- In- Out- | MDS- In- Out- MDS- In- Out- | MDS- In- Out- | MDS- value
E- side | side E- side | side E- side | side E- side | side E- side | side D- W]
panel | panel panel | panel panel | panel panel | panel panel | panel
V1-20 18 22 V2-20 26 44 SP-20 24 31 SP2-20 28 62 CV-37 20 34 PFU 15
V1-40 20 38 V2-40 31 75 SP-40 29 65 SP2-40 38 130 CV-75 24 55
SP2- CV-
V1-80 25 71 V2-80 40 142 | SP-80 37 121 16080 70 358 110 25 99
V1- SP- CV-
160 36 148 | V2-160 62 296 160 54 236 | SP2-80 54 242 185 32 161
V1- SP- CV-
160W 44 201 V2-160W 77 403 200 78 404 300 45 272
V1- SP- CV-
320 59 307 | V3-20 60 71 240 100 520 370 53 343
V1- SP- CV-
320W 72 399 | V3-40 102 123 220 118 688 450 104 392
SP- Cv-
400 148 897 550 164 431
SP-
640 196 1231
< MDS-EH Series >
. . . . . . Power backup
Servo drive unit Spindle drive unit Power supply unit unit
Type Heating value [W] Type Heating value [W] Type Heating value [W] Type Heating value [W] | Type | Heating
MDS- Inside | Outside MDS- Inside | Outside | MDS- | Inside | Outside | MDS- | Inside | Outside | MDS- | value
EH- panel panel EH- panel panel EH- panel panel EH- panel panel DH- W]
V1-10 19 27 V2-10 28 54 SP-20 32 88 CV-37 20 34 PFU 15
V1-20 22 46 V2-20 33 93 SP-40 42 158 CV-75 24 55
V1-40 27 87 V2-40 45 173 SP-80 54 237 CV-110 25 99
V1-80 40 175 V2-80 70 350 SP-100 73 369 CV-185 32 161
V1-80W 47 222 V2-80W 83 445 SP-160 110 639 CV-300 45 272
V1-160 62 328 SP-200 126 746 CV-370 53 343
V1-160W 81 461 SP-320 168 1034 CV-450 104 392
V1-200 105 630 SP-480 232 1488 CV-550 164 431
SP-600 310 2039 CV-750 228 614
1. Design the panel's heating value taking the actual axis operation (load rate) into consideration.
2. The heating values in the above tables are calculated with the following load rates.
Unit Load rate
Servo drive unit 50%
Spindle drive unit 100%
Power supply unit 100%
25 IB-1501229-C



MDS-E/EH Series Instruction Manual

1 Installation

1.3.6 Heat Radiation Countermeasures

(1) Heat radiation countermeasures in the control panel
In order to secure reliability and life, design the temperature in the panel so that the ambient temperature of each
unit is 55°C or less.
If the heat accumulates at the top of the unit, etc., install a fan or heat exchanger so that the temperature in the

panel remains constant.

Please refer to following method for heat radiation countermeasures.

Calculate total heat radiation of each
unit in panel (W)

v

Calculate panel’s cooling capacity
(W1)

Comparison of
W and W1

Consider heat
exchanger

A A

A 4

Manufacturing and evaluation

Evaluate temperature

AT=10C

Consider adding fan or
heat exchanger

AT>10°C

4

Completion

<Hypothetical conditions >

[1] Average temperature in panel: T < 55°C

[2] Panel peripheral temperature: Ta < 0 to 45°C

[3] Internal temperature rise value: AT=T-Tamax=10°C

<Point>
[1] Refer to the section “Heating Value” for the heat
generated by each unit.
[2] Refer to the following calculation for calculation W1 of the
panel’s cooling capacity (thin steel plate).
W1=UxAx AT
U: 6W/m’ x °C (with internal agitating fan)
4W/m’ x °C  (without internal agitating fan)
A: Effective heat radiation area [m’]
(Heat dissipation area in panel)
Sections contacting other objects are excluded.
AT: Internal temperature rise value (10°C)
[3] Points in manufacturing and evaluation
Understanding the temperature rise in the panel, and
install a fan or heat exchanger.
AT (average value) < 10°C
ATmax (maximum value) < 15°C

Examples of mounting heat exchanger and temperature measurement positions (reference)

®
®

Heat
exchanger

Relay, etc

@ Unit

Flow of air <——| A

el

Heat
exchanger

Unit
Flow of air
w |.

i/

4

I

IB-1501229-C

® Temperature measurement positions
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The following shows a calculation example for considering heat radiation countermeasures.

< Control panel outline dimension (assumption) >
When installing four units which have the heating value in the panel of 15W

Top of panel inside Fan for agitating

)

600

300

600

Heat radiation area (A): When a bottom section contacts with a machine

A=06X034+06X06X2+0.6X03X2=126(m2)

(Top face) (Front/back face) (Side face)

(Note) Actually, sections contacting other objects are excluded.

Heating value in panel (W): when installing four units which are 15W
W =15 x4 =60 (W)

< Considering necessity of agitating fan >
1 Temperature standard
(1) Standard of temperature in panel (around each unit) T = 55°C
(2) External peripheral temperature Ta=0to45°C
(3) Internal temperature rise value DT =T - Ta (MAX) =10°C

2 Cooling capacity of control panel (W1)
W1 =UxAxDT DT = Internal temperature rise value (=10°C)

U = 6W/m?2 « °C (with internal agitating fan)
4W/m? « °C (without internal agitating fan)

A = Effective heat radiation area (m2)
(1) With internal agitating fan W1 =6 x 1.26 x 10 = 75.6 (W) > 60 (W)
(2) Without internal agitating fan W1 =4 x 1.26 x 10 = 50.4 (W) < 60 (W) -- Internal fan is required.

:J* POINT

Measure an actual internal temperature, and install a fan or heat exchanger which agitates the heat at the top of the unit if

the temperature rise exceeds 10°C.
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(2) Heat radiation countermeasures outside the control panel
Measure the temperature at 40mm form tops of all units, and design the temperature rise so that it is 20°C or less
against the ambient temperature.
If the temperature rise at the temperature measurement position exceeds 20°C, consider adding a fan.

T0g

| Odob& OOOID& Igdon Ddoba

%Qog %QOQ oQOg %QOQ

‘ || el ]| | o]l | | &)

~ — s el nelen elen o
Side face Back face

@ Temperature measurement position

:J* POINT

The temperature of some units may rise locally, because air accumulates at a particular point. Therefore, take a
temperature measurement in each unit.

If a temperature at even one point exceeds 20°C in the temperature measurements, take a heat radiation countermeasure

such as addicting fans.
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1.4 Installation of the Machine End Encoder
1.4.1 Spindle Side ABZ Pulse Output Encoder (OSE-1024 Series)

To maintain the encoder life and performance, a flexible coupling should be used to couple the spindle side encoder and

C-axis encoder with the spindle.

—
Flexible coupling

Encoder

Opposite encoder shaft |

side

—

_.J}

Encoder and coupling installation accuracy

Recommended coupling

Recommendation 1 Recommendation 2
Manufacturer Tokushu Seiko Eagle
Model Model M1 FCS38A
Resonance frequency 1374Hz 3515Hz
Position detection error 0.8x103° 1.2x1073 °
Tolerable speed 20,000r/min 10,000r/min
e Core deviation 0.7mm 0.16mm
Angle displacement 1.5° 1.5°

Outline dimensions Max. length 74.5mm 33mm

Max. diameter d57mm ®38mm

/\ CAUTION

Confirm that the gear ratio (pulley ratio) of the spindle end to the encoder is 1:1.

Refer to the coupling catalog, etc., for details on the coupling.

29
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1.4.2 Spindle Side PLG Serial Output Encoder (TS5690, MU1606 Series)

(1) Part configuration
The encoder is configured of a sensor and detection gear. The sensor and detection gear must be used in the
designated combination.
These are precision parts, and require care when handling. Do not apply an excessive force on the sensor's
detection surface, as this could result in faults. Do not pull and apply a load on the lead wires. Make sure that
foreign matters (iron chips, etc.) do not get on the sensor's detection surface or detection gears. If any foreign
matter should get on these parts, carefully remove while taking care not to damage the parts. When handling the
detection gears, take care not to damage or deform the teeth.

% Thermal sensor
terminals

»*Thermal sensor terminals are not used
when the encoder is installed on the spindle side.

Sensor section

Spindle side PLG serial output encoder TS5690 Series
(2) Installing the detection gears
[1] Install the detection gears so that the first gear's teeth side (Z phase) face the sensor's lead side.
[2] The detection gears and shaft or sleeve should be fixed with shrink fitting. Refer to the following table for the
shrink fitting values. The detection gears should be heated evenly between 120 and 150°C using an electric
furnace, etc.

Guideline for detection gear shrink fitting values

Inner diameter (mm) | Shrink fitting (mm) || Inner diameter (mm) | Shrink fitting (mm)
®40 0.020 to 0.040 ®140 0.050 to 0.085
®70 0.030 to 0.055 ®160 0.060 to 0.090
80 0.030 to 0.055 ®215 0.080 to 0.110
125 0.050 to 0.085

Keep the run-out of the outer diameter, when the detection gears are installed on the shaft, to 0.02mm or less.
To remove a detection gear fixed with shrink fitting, use the screw holes opened in the axial direction for pulling
(two M5 screw holes or two M8 screw holes), or push the end with a jig. Carry out this work carefully. Applying

(3]
4]

(3]

IB-1501229-C

excessive force when pulling out the gears could cause the inner diameter of the detection gears to deform.
Before reusing detection gears which have been removed, always measure the inner diameter dimensions,
and carefully check that the inner diameter is not deformed, and that the sufficient tightening amount can be
secured. Do not reuse the detection gears if the inner diameter is deformed, or if any abnormality such as

damage to the teeth is found.
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(3) Installing the sensor section

(1]

(2]

(3]

(4]

(5]

(6]

Prepare the notched fitting section at the machine side's installation
position to be of the specified dimensions in advance.

With the sensor installation seat's R section butted against the
notched fitting section, fix the sensor installation seat with a
mounting screw (M5 x 0.8 screws). A locking agent should be
applied on the mounting screw before it is tightened.

Fix the sensor with its R section butted against the notched fitting
section so that the position relation between the detection gear and
sensor is kept constant. This ensures favorable accuracy of the
sensor installation.

Keep the deviation of the sensor center and outer diameter center of
the detection gear to £0.25mm or less. If the center deviation cannot
be directly measured, set so that the dimension from the sensor
installing surface to the outer diameter edge of the detection gears is
22.5+0.25mm. (Some detection gears have thickness at the inner
diameter section.)

Make sure that force is not constantly applied on the sensor's lead
wires.

Check the gap between the encoder sensor and the gear (0.3+0.05mm).

Sensor installation surface

/
f\ Lead wire

\\ Sensor installation seat

7—”

|
"
L

=

g
L ™R section

16.5mm

22.5mm + 0.25mm
To the end of the outer diameter

Zphase
side

Run-out of the outer
diameter 0.02mm or less

Installing the detector

:J* POINT

To install the sensor section, the notched fitting section on the machine side must have the specified dimensions.

The sensor's installation accuracy is assured by adjusting the outside dimensions of the notched fitting section.

3.0mm

Butt the back side of the sensor installation seat

I
|

I against here

! 2-M5x0.8 screw
i

I

I

I

Butt the R section of the sensor installation seat
against here

'y

Screw holes' height

Notched section’s from the rotation center

outer diameter

Shape of notched fitting section

Installing dimension of the sensor section

Notched section's
outer diameter

s . Screw holes” height from the | Notched fitting section's outer
ensor series type . .
rotation center (mm) diameter (mm)
-0.030
TS5690N64xx 36.7 ®59.4 070
0
TS5690N90xx 471 ®79.2 0.040
TS5690N12xx 62.3 ©108.8 )02
0
TS5690N19xx 87.9 ®158.4 0,040
TS5690N25xx 113.5 ®2102 ;%%
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4

Installation accuracy diagnosis for spindle side PLG encoder

/\ CAUTION

Do not operate the spindle before performing this installation accuracy diagnosis.

If operated with an improperly installed spindle side PLG encoder, the spindle motor may rotate at high speed.

Always perform this diagnosis before normal operation.

(1

[2]

3]

Outline

In this section, check if the installation polarity of spindle side PLG encoder corresponds to the parameter setting,
and the gap between the gear and the sensor is appropriate. In a full-closed loop control where the encoder is also
installed on the spindle side, it is controlled based on the feedback of the spindle side encoder during the speed
command operation (S command). Do not command a normal spindle operation before confirming the installation
accuracy of the spindle side encoder.Spindle side PLG encoders (TS5690 Series) have the specified gap from the
gear by installing the sensor section on the machine-notched fitting section. Whether a signal is detected correctly
or not can be confirmed using the servo diagnosis screen on NC while rotating the spindle motor in an open loop
control.

Confirmation of encoder installation polarity
Open the drive monitor/spindle unit on the NC Diagnosis screen, and display "Machine position", "Motor end FB"
and "FB error".Confirm that "Machine position" and "Motor end FB" are counted on the same polarity, and that "FB
error" is not cumulated while rotating the spindle by hand. When the polarity of "Machine position" and "Motor end
FB" is different and "FB error" is cumulated, change the setting of #13017/bit4(SP017/bit4).Set the spindle
parameter so that the spindle system is in a full-closed loop control during this confirmation.

- #13019(SP019) Set the encoder resolution of spindle side PLG encoder correctly

- #13031(SP031) Set to full closed loop control (6200)

Confirmation of encoder installation accuracy

Whether the gap between the sensor section and the gear is ensured correctly or not can be confirmed using the
servo diagnosis screen, [PLG diagn] on NC while rotating the spindle motor in an open loop control. Confirm it
according to the following procedures.

1) Power ON the spindle drive unit and the NC.

2) Set the spindle parameter #13018/bit1 (SP018/bit1) to 1, and set to an open loop control.

3) Turn the NC power OFF and then ON again.

4) Rotate the spindle by inputting 100r/min command. Although this is the same as normal S command
operation, neither the spindle side encoder feed back or the motor side encoder feed back is used for the
motor control on the spindle drive unit since the open loop control is set with the spindle parameter.

5) Switch to the [Servo diagn] menu on the NC maintenance screen and change from [Spindle unit] to [PLG
diagn].When all the diagnosis signal bits are constantly at "0", the installation of PLG encoder is normal.
When the diagnosis signal bit is "1", the result of diagnosis is abnormal. Perform troubleshooting following
"(4) Diagnosis and remedy" by reference to the error details and main cause.

6) Set the spindle parameter #13018/bit1 (SP018/bit1) to 0 again and finish the open loop control.

/\ CAUTION

The spindle PLG diagnosis is only performed during the open loop control operation.Diagnosis screen is displayed even

during the normal operation, however, the error detection ("1" display) will not be performed.

IB-1501229-C 32




MDS-E/EH Series Instruction Manual

1 Installation

<Display of spindle PLG diagnosis>

MEMORY

When an error is detected with spindle PLG diagnosis
— "1"is displayed on the corresponding
diagnosis signal bit

LELHERARA D

Alarm times

Encoder Diagn L

Information for spindle PLG diagnosis
(For details of each diagnosis signal bit,
refer to the next page.)

Sub Encoder Diagn L
Sub Encoder Diagn H

Spindle
unit num clrnum clr|cnt clr

ltem Details
Encoder Diagn L Display the motor end PLG diagnosis signal bit 7 to 0.
Encoder Diagn H Display the motor end PLG diagnosis signal bit F to 8.

Sub Encoder Diagn L Display the machine end PLG diagnosis signal bit 7 to 0.
Sub Encoder Diagn H Display the machine end PLG diagnosis signal bit F to 8.

5) Judgment with the diagnosis signal bit
by the PLG diagnosis display

‘I/Z)Open loop control parameter setting I
/r3) NC power ON again:l

1) Power ON

4) Spindle rotation with 100r/min command

Spindle
gear

TS5690 (Sensor) — Spindle

- MU1606 (Gear) ~_& E C
SIIG, TS5690 (Sensor) =

Spindle

motor ;

Open loop Motor gear

MU1606 (Gear)

Installation diagnosis for spindle side PLG encoder
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Details of each diagnosis signal bit which is displayed as information for spindle PLG diagnosis are shown in the

following table.

Dl.agn05|.s Error details Description Main factor
signal bit

0 A-phase amplitude excessive The A-phase amplitude is larger than the specified value. Too small gap

1 A-phase amplitude too small The A-phase amplitude is smaller than the specified value. Excessive gap

2 A-phase offset excessive + The A-phase offset is larger than the specified value to + side. The deviation between the sensor
and the center of the gear

3 A-phase offset excessive - The A-phase offset is larger than the specified value to - side. The deviation between the sensor
and the center of the gear

4 B-phase amplitude excessive | The B-phase amplitude is larger than the specified value. Too small gap

5 B-phase amplitude too small The B-phase amplitude is smaller than the specified value. Excessive gap

6 B-phase offset excessive + The B-phase offset is larger than the specified value to + side. The deviation between the sensor
and the center of the gear

7 B-phase offset excessive - The B-phase offset is larger than the specified value to - side. The deviation between the sensor
and the center of the gear

8 Z-phase width excessive The Z-phase width is larger than the specified value. [AL2C factor] | Too small gap

9 Z-phase width too small The Z-phase width is smaller than the specified value. Excessive gap

A Z-phase error incorrect output The relation of the phases between AB and Z is abnormal. The deviation between the sensor

[AL2C factor] and the center of the gear
B Z-phase error sliver waveform The relation of the phases between AB and Z is abnormal. The deviation between the sensor
[AL2C factor] and the center of the gear

[¢} Z-phase error no signal The Z-phase signal is not detected. [AL2C factor] Excessive gap, detection gear error

D N N N

E Z-phase error logic reversed The Z-phase logic (normally positive) is reversed. [AL2C factor] Detection gear error

F - - -

[4] Diagnosis and remedy

When the diagnosis signal bit on [PLG diagn] is "1", check the installation of the PLG encoder again.
<When the waveform of spindle end PLG installation gap diagnosis is abnormal>
The gap between the sensor section and the gear may deviate from the specified value. Confirm that the

sensor section is installed on the notched fitting section properly. Also confirm that the notched fitting section is
machined properly based on the specified dimensions for each PLG encoder.

<When the waveform of spindle end PLG installation all errors diagnosis is abnormal>
The sensor section may deviate from the center of the gear. Confirm the installation of the sensor section and
the gear.

/\ CAUTION

1. When finely adjusting the sensor installation position, adjust after turning the power of the drive unit OFF.
2."00000000" is also displayed in the following cases.

(1) When the spindle parameter #13018/bit1(SP018/bit1) is 0 (open loop disabled)

(2) When the spindle side PLG encoder (TS5690 Series) is not connected
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[#13017(PR)] SP017 SPEC1 Spindle specification 1

bit 4 : fdir Position feedback

Set the machine side encoder's installation polarity.
0: Forward polarity  1: Reverse polarity

[#13018(PR)] SP018 SPEC2 Spindle specification 2

bit 1 : oplp Open loop control

This allows the operation in which no encoder feedback signals are used.
It is used when adjusting the encoder, etc.
0: Disable 1: Enable

[#13113] SP113 OPLP Current command value for open loop

Set the current command value for when the open loop control is enabled.
When "0" is set, the state will be the same as when "50" is set.

When not using, set to "0".

The open loop control is enabled when "SP018/bit1" is set to "1".

---Setting range---
0 to 999 (Short-time rated %)
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1.4.3 Twin-head Magnetic Encoder (MBA405W, MBE405W Series)

/\ CAUTION

1. Handle with care as this is a precision component. Especially, do not apply external force on the sensor head component
(thin metal film section) and the magnetized section (magnet) of the magnetic drum.

2. Pay attention not to apply excessive external force on the product by hauling the sensor head cable strongly or by
hanging the installation ring with holding the cable. Applying such force will cause a fault.

3. The magnetic drum has magnets in it. Pay attention so that any magnetic dust will not adhere on the drum. If any dust
adheres on it, remove it using air blow.

4. Do not make magnetic screw drivers or tools touched the magnetized section of the magnetic drum during installation.

5. Use iron screws (carbon steel, chromium molybdenum steel) for fixing the magnetic drum.

6. This product is equivalent of IP67 (IP67 is realized when cables are connected to all connectors). Note that, however, if
the liquid such as oil, cutting fluid or water is constantly splashed on the product, it may cause a fault. Make sure to
provide measures against splash on the machine side as much as possible.

7. Connect the preamp to the ground. Screw the preamp cabinet on the machine for grounding.

8. If the CN3 connector of the preamp is not used when using the product, leave the cap on it to prevent water from
entering.

9. Accuracy of this product has been adjusted as a set of magnetic drum, installation ring (with main head and sub head)
and preamp of the same serial No. So use this product as a set of those components. Note that normal accuracy cannot

be achieved if this is replaced with another set having a different serial No.

[Method for checking the serial No.]
Check the serial No. of magnetic drum, installation ring (with main head and sub head) and preamp with each
nameplate sticker attached on the following part.

< Preamp >

(3) Check part for
magnetic drum

XXX XXX XENCODER MBX 405W-B X X X X \l
B, XXX Xpr H S v 3¢ DATE 1109
LR <, WERADEH-
A0 WITSUB|SHI ELECTRIC CORP % i BG
MADE IK JAPAN Aot A et i
|
N2

Make sure that the serial Nos. (% 6 digits) of the nameplate stickers attached on the above three parts are the same.

10. This product compensates an offset deviation with age in analog signals.
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(1) Installing a magnetic drum
Install a flange on the shaft side and fix with screw in the axial direction by using the magnetic drum installation

hole. Center the core with centering track so that the amplitude to the shaft rotation center is 15 1 m or less to install
the magnetic drum.

[Unit:mm]

Magnetic drum

installation hole

Design the flange's outer diameter ¢ B to have
the clearance (0.1 mm) from the magnetic
drum's inner diameter that allows the run-out
of the shaft rotation center to be 15mm or less.
*If the gap is large, adjustment may take time
and if it is too small, the run-out cannot be

Magnetic drum \

¢C ®B
Shaft .
A
G (
eo%& Flange J' adjusted.
A — —
\\. —
y /

|

J L‘tJ_{ /|0'015| A| | Iron-based screw |

Magnetizing part Centering track part

(magnet)

/\ CAUTION

drum outer diameter or less.

the core alignment is completed.

2. Fix the magnetic drum with screw on the shaft. (Do not fix with shrink fitting.)

1. To avoid the interference with the sensor head, design the flange outer diameter ®C so that it is equal to the magnetic

3. Center the core with centering track. Do not perform by striking on the magnetizing part as it may result in damages.

4. Adherence of magnetic materials to the magnetizing part could lead to incorrect detections. Perform an air blow when

Centering track Magnetic drum installation hole | Installation TR
Type . i screw torque
outer diameter [mm] position [mm] screw [Nem]

MBA405W-BE082 8-03.4 through (evenly spaced

MBE405W-BE082 ®o8 around @90 circumference) M3 06110083
MBA405W-BF125 8-®4.5 through (evenly spaced

MBE405W-BF125 ©148.3 around @134 circumference) M4 139101.89
MBA405W-BG160 8-d4.5 through (evenly spaced

MBE405W-BG160 ©198.6 around ®170 circumference) M5 275103.63
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(2) Installing a installation ring
Create a spigot-joint on machine side and fit the installation ring on the inner diameter of the spigot-joint to install
the installation ring. Ensure the accuracy for the dimension of machine side spigot-joint as shown below so as not to

degrade the detection accuracy.
Confirm the gap between the magnetic drum and the sensor head is secured by 0.29mm or more with clearance

gauge etc. after the installation.
Shaft
A

Flange

[Unit:mm]

¢D —

Z
Installation ring N

Ne
L ]oo2|A
7 |0015] A l \

v
E
F

Spigot-joint

/\ CAUTION

1. Do not contact to the magnetic drum when installing the installation ring as it may result in damages of magnetic drum or
sensor head.

2. The sensor head is joined after adjusting the positional relationship with the installation ring beforehand, so do not
remove the sensor head fixing screw.

3. Create a spigot-joint as close to the machine side and fit the installation ring on the spigot-joint to install. Do not center
the core by striking on the installation ring outer diameter. etc.

4. Adherence of foreign materials to the element part of the sensor head (metallic thin film part) could lead to incorrect

detections. Remove with an air blow when foreign materials are adhered so as not to damage them.

[Unit:mm]
. . . . . . Height from installation ring
Installation ring | SIPEES [l Spigot-joint bottom surface to magnetic
Type . inner diameter height
outer diameter drum bottom surface
(®D) (E) ")

MBA405W-BE082 0 +0.015
MBE405W-BE082 ®140 20.015 ®140 0 3.0t055 9.5+0.2
MBA405W-BF 125 0 +0.015
MBE405W-BF125 ®190 20.015 ®190 0 30t075 11.5+0.2
MBA405W-BG160 0 +0.015
MBE405W-BG160 ®242 20.015 ®242 0 3.0t09.5 13.5+0.2
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(3) For Z-phase signal detection
After turning the encoder power ON, Z-phase signal is required to be detected by the main head (Z-phase signal
position mark is required to pass the main head). For the device configuration which the magnetic drum cannot
drive more than one rotation, install the encoder so that Z-phase can pass the main head in the shaft stroke.

Main head

Z-phase signal position mark

(4) For the rotation direction of the encoder
Seeing an encoder from the upper surface as shown below, when the magnetic drum rotates clockwise is the
forward run. Confirm the rotation direction of the encoder and motor by reference to each motor specifications.

Magnetic drum

(5) For MBA405W (absolute encoder)
The initial setup operation is required after the operation is enabled for NC system to connect MBA405W to the

servo drive unit. Refer to "4.2.2 Setting of Machine Side Encoder" for details.
The initial setup is required only for the first time after installing the encoder to the machine.
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1.5 Noise Measures

Noise includes "propagation noise" generated from the power supply or relay, etc., and propagated along a cable
causing the power supply unit or drive unit to malfunction, and "radiated noise" propagated through air from a peripheral
device, etc., and causing the power supply unit or drive unit to malfunction.

Always implement these noise measures to prevent the peripheral devices and unit from malfunctioning. The measures
differ according to the noise propagation path, so refer to the following explanation and take appropriate measures.

(1) General noise measures
(a) Avoid laying the drive unit's power line and signal wire in a parallel or bundled state. Always separate these
wires. Use a twisted pair shielded wire for the encoder cable and signal wires such as the communication
cable connected with the NC unit, and accurately ground the devices.
(d) Ground the shield of the servo encoder's cable with a cable clamp.
(c) Accurately ground the AC reactor.

(2) Propagation noise measures
Take the following measures when noise generating devices are installed and the power supply unit or drive unit
could malfunction.
(a) Install a surge killer on devices (magnetic contacts, relays, etc.) which generate high levels of noise.
(b) Install a power line filter in the stage before the power supply unit.
(c) Install a ferrite core on the signal wire.
(d) Ground the shield of the servo encoder's cable with a cable clamp.
(e) Wire the spindle PLG encoder cable away from other wires.
(3) Measures against radiated noise
The types of propagation paths of the noise and the noise measures for each propagation path are shown below.

Noise generated from [ Airborne \ Noise directly radiated Path [1]
drive unit K propagation noise / from drive unit

( Magnetic induction > Path [4] Noise radiated from Path [2]

noise and [5] power line

Cable propagation

Noise propagated over Path [7]
noise

power line

‘ Sta_tic induction Path [6] Noise radiated 'from Path [3]
noise servo motor/spindle motor

N

Noise I_ead ir_1 from Path [8]
grounding wire by
leakage current

IB-1501229-C 40



MDS-E/EH Series Instruction Manual

1 Installation

Instru- Receiver x| Drive | power
ment 3] unit (6] supply
| — | =4
==l T Q o
N * Sensor

Servo motor ~— )
Spindle motor | M

Generated noise of drive system

Noise propagation path

Measures

[11[2] [3]

When devices such as instrument, receiver or sensor, which handle minute signals and
are easily affected by noise, or the signal wire of these devices, are stored in the same
panel as the drive units and the wiring is close, the device could malfunction due to
airborne propagation of the noise. In this case, take the following measures.

(a) Install devices easily affected as far away from the drive units as possible.

(b) Lay devices easily affected as far away from the signal wire of the drive unit as
possible.

(c) Avoid laying the signal wire and power line in a parallel or bundled state.

(d) Insert a line noise filter on the input/output wire or a radio filter on the input to
suppress the noise radiated from the wires.

(e) Use a shield wire for the signal wire and power line, or place in separate metal ducts.

[4] [5] [6]

If the signal wire is laid in parallel to the power line, or if it is bundled with the power line,
the noise could be propagated to the signal wire and cause malfunction because of the
magnetic induction noise or static induction noise. In this case, take the following
measures.

(a) Install devices easily affected as far away from the drive unit as possible.

(b) Lay devices easily affected as far away from the signal wire of the drive unit as
possible.

(c) Avoid laying the signal wire and power line in a parallel or bundled state.

(d) Use a shield wire for the signal wire and power line, or place in separate metal ducts.

[7]

If the power supply for the peripheral devices is connected to the power supply in the
same system as the drive units, the noise generated from the power supply unit could
back flow over the power line and cause the devices to malfunction. In this case, take
the following measures.

(a) Install a radio filter on the power supply unit's power line.

(b) Install a power filter on the power supply unit's power line.

[8]

If a closed loop is created by the peripheral device and drive unit's grounding wire, a
leakage current could flow and cause the device to malfunction.
In this case, change the device grounding methods and the grounding place.
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/\ WARNING

1. Wiring work must be done by a qualified technician.

2. Wait at least 15 minutes after turning the power OFF and check the voltage with a tester, etc., before starting wiring.

Failure to observe this could lead to electric shocks.
3. Securely ground the drive units and servo/spindle motor.
4. Wire the drive units and servo/spindle motor after installation. Failure to observe this could lead to electric shocks.

5. Do not damage, apply forcible stress, place heavy items on the cables or get them caught. Failure to observe this could

lead to electric shocks.

6. Always insulate the power terminal connection section. Failure to observe this could lead to electric shocks.

/\ CAUTION

1. Correctly and securely perform the wiring. Failure to do so could result in runaway of the servo/spindle motor or injury.
2. Do not mistake the terminal connections.

3. Do not mistake the polarity ( +, -). Failure to observe this item could lead to ruptures or damage, etc.

4. Adjust the cable not to have an excess length. The excessive length could generate noise.
5

. Do not mistake the direction of the diodes for the surge absorption installed on the DC relay for the motor brake and
contactor (magnetic contactor) control. The signal might not be output when a failure occurs.

Servo drive unit Servo drive unit
COM COM
(24VDC) { M\ (24VDC) _
N )
Control output Control output
signal @7 signal @

6. Electronic devices used near the drive units may receive magnetic obstruction. Reduce the effect of magnetic obstacles
by installing a noise filter, etc.

7. Do not install a phase advancing capacitor, surge absorber or radio noise filter on the power line (U, V, W) of the servo/
spindle motor.

8. Do not modify this unit.

9. If the connectors are connected incorrectly, faults could occur. Make sure that the connecting position and the
connection are correct.

10. When grounding the motor, connect to the protective grounding terminal on the drive units, and ground from the other
protective grounding terminal. (Use one-point grounding)
Do not separately ground the connected motor and drive unit as noise could be generated.

11. When the main grounding plate or the part to install a grounding cable is painted, remove the paint before grounding the

cable. The electrical connection becomes insufficient and noise could be generated.
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2.1 Part System Connection Diagram

MDS-E/EH MDS-E/EH
Power supply unit Spindle drive unit

Mitsubishi NG (PE)

Optical communication cable

OPT1,2 ‘
CN1A
Optical communi

CN41 CN4 CN4

External emergency SH21

top input cable
stop inpu oNg CNo
EMG2
CN24
24VDC T MG cNg
AC
Circuit reactor Contactor
protector [ B et D CN5
I
R—o o—b—:fm—,—c L1
! TE1
s—o ;%\7—0 O L2
|
T—o0 T UL, © L3
} ij TE2 L+ /Q /p L+
e N S
L- L-
Ground— | | ™ | CN23
©MmcC2
40 ©L11 /p L11
TE3
. O ))L21 /§5L21
Circuit

protector @

©: Main circuit
O: Control circuit

@®: Ground — Ground (PE)

(Note 1) The total length of the optical communication cable from the NC must be within 30m and the minimum-bending

radius within 80mm.

(Note 2) The connection method will differ according to the used motor.

-
Machine side
encoder

.
Machine side
encoder

Motor side
encoder

Ground (PE)

(Note 3) Battery for the encoder back up is built-in the drive unit. (An external battery is available as an option.)

(Note 4) The main circuit (© ) and control circuit ( O ) and ground ( @ ) are safely separated.
(Note 5) Connect the ground of the motor to the ground of the connected drive unit.
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2.2 Main Circuit Terminal Block/Control Circuit Connector
2.2.1 Names and Applications of Main Circuit Terminal Block Signals and Control Circuit

Connectors
The following table shows the details for each terminal block signal.

Name Signal name Description
Main circuit power Main circuit power supply input terminal
L1,L2,L3 supply For MDS-E : Connect a 3-phase 200 to 240VAC (50Hz/60Hz) power supply.
For MDS-EH : Connect a 3-phase 380 to 480VAC (50Hz/60Hz) power supply.
Control circuit Control circuit power supply input terminal
L11, L21 power supply For MDS-E : Connect a single-phase 200 to 240VAC (50Hz/60Hz) power supply.
For MDS-EH : Connect a single-phase 380 to 480VAC (50Hz/60Hz) power supply.
MC1, MC2 Contactor control Contactor control terminal
LU. LV. LW Motor output Servo/spindle motor power output terminal
e (Single-axis unit) The servo/spindle motor power terminal (U, V, W) is connected.
LU, LV, LW Motor output Servo/spindle motor power output terminal (L-axis/M-axis)
MU, MV, MW | (Triple-axis unit) The servo/spindle motor power terminal (U, V, W) is connected.
LYY Motor output Servo motor power output terminal (L-axis/M-axis/S-axis)
Ll bl (Triple-axis unit) The servo/spindle motor power terminal (U, V, W) is connected
Sy, sV, SW Vv, .
Protective Grounding terminal
& grounding (PE) The servo motor/spindle motor grounding terminal is connected and grounded.
/\ CAUTION

1. Always use one AC reactor per power supply unit. Failure to observe this lead to unit damage.

2. When sharing a circuit protector for several power supply units, of a short-circuit fault occurs in a small capacity unit, the
circuit protector could trip. This can be hazardous, so do not share the circuit protector.

3. Be sure to use the circuit protector of proper capacity for each power supply unit.
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2.2.2 Connector Pin Assignment

/\ CAUTION

lead to rupture or damage, etc.

Do not apply a voltage other than that specified in Instruction Manual on each terminal. Failure to observe this item could

(1) Main circuit terminal block and connector

Power supply unit

Unit MDS-E-CV-110 to 185
Terminal R MDS-EH-CV-37 to 185
Terminal
position
— (2] S — [2]
@®
— 13] — [3]
@@]® 1
® [41
L1 L2 L3
[1] TE1 _ _
Compatible unit All of CV
Screw size M5 x 12
Tightening torque 2.0Nm
Terminal
specification/
Pin
assignment Compatible unit All of CV
[2] TE2 Screw size M6 x 16
Tightening torque 4.0Nm
Compatible unit All of CV
[3] TE3 Screw size M4 x 12
Tightening torque 1.2Nm
Screw size: M4x12 .
419 Tightening torque: 1.2Nem The PE screw size is the same as TE1.

(Note) The illustrations of drive units are shown as an example.
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Unit MDS-E-CV-300 to 450 MDS-E-CV-550
Terminal MDS-EH-CV-300 to 450 MDS-EH-CV-550 to 750
el ©) le] ©) le]
Terminal
position
®
— 2] ® ® ® e
2] —» 4 [2
@ 2] e e o [2]
— [3] ]
= =
—
(11 1] — > = — [4]
) glele ot
: 8 [4] e[e T [®] nC_1e
L1 L2 L3
[1] TE1 L1 L2 L3
Compatible unit All of CV Compatible) E-CV 550 -
- unit EH-CV - 550 to 750
Screw size M8 x 16 = % V6 x 15
Tightening torque 6.0Nm Screw size M10 x X
Tightening torque 11.0Nm 6.0Nm
TR Compatible| E-cv 300 to 550
specification/ unit EH-CV 300 to 750
Pin [2] TE2 Screw size M6 x 16
assignment Tightening torque 4.0Nm
Compatible| E-Ccv | 300 to 450 550
unit EH-CV | 300to 450 | 550 to 750
[3] TE3 Screw size M4 x 12 M4 x 8
Tightening torque 1.2Nm 1.2Nm
Compatible| E.cv 550
40 Screw size: M8x14 unit EH-CV || 550 to 750
[4] Tightening torque: 6.0N°m Screw size M8 x 16
Tightening torque 6.0Nm
(Note) The illustrations of drive units are shown as an example.
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1-axis servo drive unit / 1-axis spindle drive unit

MDS-E-V1-160 or less MDS-E-V1-160W or more
Unit MDS-E-SP-80 or less MDS-E-SP-160 to 320
Terminal MDS-EH-V1-80W or less MDS-EH-V1-160 to 160W
MDS-EH-SP-80 or less MDS-EH-SP-100 to 160
lelo\Tel) B
Terminal
position

[2] - [2]

— [3] — [3]

_[4] ee]e]| < (1]

& @®
L S
For L axis LU LV LW
1] TE1 E-V1- || 160W to 320 320W
Compatible| E-SP- | 160 to 200 | 240 to 320
unit EH-V1- || 160 to 160W
EH-SP- || 100 to 160 -
//v Screw size M5 x 12 M8 x 12
L . Tightening torque 2.0Nm 6.0Nm
(Note) This is a bottom view.
Terminal
specification/
Pin
assignment Compatible unit All of V1/V2/SP
[2] TE2 Screw size M6 x 16
Tightening torque 4.0Nm
Compatible unit All of V1/V2/SP
[3]1 TE3 — ) L11 Screw size M4 x 12
Ol L21 Tightening torque 1.2Nm
Screw size: M5x12
410 Tightening torque: 2.0N*m

The PE screw size is the same as TE1.

(Note) The illustrations of drive units are shown as an example.
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Unit MDS-E-SP-400 to 640
Terminal MDS-EH-V1-200
MDS-EH-SP-200 to 480
© lel
Terminal
position
(] (]
[2]
(] S
[31
1] [41
)
A A
LU LV LW
[1] TE1 E-SP- - 400 to 640
Compatible
. EH-V1- 200 -
unit
EH-SP- || 200 to 480 -
Screw size M8 x 15 M10 x 20
Tightening torque 6.0Nm 11.0Nm
(Note) Refer to "POINT" below.
Compatible E-SP- || 400 to 640
Terminal unit EH-V1- 200
specification/ | [2] TE2 L+ EH-SP- | 200 to 480
Pin Screw size M6 x 16
assignment L- Tightening torque 4.0Nm
i E-SP- | 400 to 640
Compatible EHVA 200
unit =
[3] TE3 G} L1 EH-SP-| 200 to 480
Ol L21 Screw size M4 x 8
Tightening torque 1.2Nm
. E-SP- 400 to 640
Co.rtnpatlble ERVA- 200
uni
[4] S EH-SP- | 200 to 480
Screw size M8 x 16
Tightening torque 6.0Nm

(Note) The illustrations of drive units are shown as an example.

:J* POINT

Always install a large capacity drive unit in the left side of power supply unit, and connect with DC connection bar.
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2-axis servo/spindle drive unit

MDS-E-V2-160W or less

Unit
Terminal MDS-E-SP2-80 or less MDS-E-SP2-16080
MDS-EH-V2-80W or less
Terminal
position
[2]
— [3]
— [4]
L S
@
® pld A LW
For L axis | &
af b Lv LU LV LW 0=
o e | LU H ‘ S | ww
Screw size M5 x 12 i
) I Eﬂi S MW | Tightening torque | 2.0Nm | @ & MV
[1] TE1 For M axis MV Ly MU
3 l0ie | Mu 0
=11l =
= off=
0 a ] N
N (Note) This is a bottom view.
(Note) This is a bottom view.
c bl E-V2- 20 to 160W
ompatible
Terminal 2] TE2 unit EHST; 20 to 16080
specification/ V2| 10to 80W
Pin Screw size M6 x 16
assignment Tightening torque 4.0Nm
Compatible Eva 20 to 160W
@] L1 |unit P E-SP2- || 20to 16080
[3]1 TE3 [®] L21 EH-V2- 10 to 80W
Screw size M4 x 12
Tightening torque 1.2Nm
c iblel B2 20 to 160 160W
ompatbel e spa- 20 to 40 80, 16080
unit
[4] @ EH-V2- 10 to 80 80W
Screw size M4 x 12 M5 x 12
Tightening torque 1.2Nm 2.0Nm

(Note) The illustrations of drive units are shown as an example.
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3-axis servo drive unit

Unit MDS-E-V3-20
Terminal MDS-E-V3-40
[elD\Te]
Connector
position
® I LW
For L axis [ ol
ofs| Lu
108 | MW
[1] TE1 For M axis u z MV
IOe| MU
I sw
0
For S axis — I 3 sV
[ su
N
Terminal . .
specification/ (Note) This is bottom view.
Pin
assignment Compatible unit All of V3
[2] TE2 Screw size M6 x 16
Tightening torque 4.0Nm
Compatible unit All of V3
[3] TE3 (6] L11 Screw size M4 x 12
[ L21 Tightening torque 1.2Nm
Screw size: M5x12
[41© Tightening torque: 2.0Nm
(Note) The illustrations of drive units are shown as an example.
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(2) Control circuit connector
1-axis servo drive unit

Unit MDSE-V7
Terminal MDS-EH-V1-160W or less MDS-EH-V1-200
m ® m (o] (e] m ] m
M1 1] | s (3]
]
[2] 2] ==
(4] ——le] |E[fer— I51 [4] —{d i L [5]
6] ———spL E% —i
[7] =" z —_— —
8] ——H=I 9l 5] —= L]
Connector
position
——— —
@ & ]
@ ol ) (]

1

Optical communication connector

[1] CN1A
[2] CN1B

No.1
[3] CN5
No.5
Pin No.
[4] CN9 e
[5] CN4 No.20 m] No.10
No.11 No.1
Connector =
specification
No.7 No.8
[6] CN8 @
No.1 No.2
No.9 No.1
[7] CN2L C
[8] CN3L —]
No.10 No.2

Pin No.

No.2B No.2A

No.18 [LILI| No.1A

(Note) The illustrations of drive units are shown as an example.
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2-axis servo drive unit

Terminal Unit MDS-E/EH-V2
Connector
position
!
Optical communication connector
[1] CN1A
[2] CN1B
No.1
[3] CN5
No.5
Pin No.
[4] CN9 R
No.11 No.1
Connector =
specification
No.7 No.8
[6] CN8 @
No.1 No.2
[7] CN2L No.9 No.1
[8] CN3L C
[9] CN2M ]
[10] CN3M No.10 No.2
Pin No.
No.3B No.3A
[11] CN20 No.2B No.2A
No.1B8 [LILI| No.1A

(Note) The illustrations of drive units are shown as an example.
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3-axis servo drive unit

Unit

Terminal MDS-E-V3
IBRNE
Connector
position
Optical communication connector
[1] CN1A
[2] CN1B
No.1
[3] CN5
No.5
Pin No.
[4] CN9 =
[5] CN4 No.20 @ No.10
No.11 No.1
Connector =
specification
No.7 No.8
[6] CN8 @
No.1 No.2
[7] CN2L
[8] CN3L No.9 No.1
[9] CN2M C
[10] CN3M — ]
[11] CN2S No.10 No.2
[12] CN3S
Pin No.
[13] CN20 No.3B No.3A
No.2B No.2A
No.1B [LILI|| No.1A

(Note) The illustrations of drive units are shown as an example.

55

IB-1501229-C



MDS-E/EH Series Instruction Manual

2 Wiring and Connection

1-axis spindle drive unit

Unit MDS-E-SP-320 or less MDS-E-SP-400 or more
Terminal MDS-EH-SP-160 or less MDS-EH-SP-200 or more

(e) Qm

Connector
position

Optical communication connector
[1] CN1A
[2] CN1B
No.1
[3] CN5
No.5
Pin No.
Connector [4] CN9 =
specification [5] CN4 No.20 @ No.10
No.11 =) No.1
[o)
No.7 No.8
[6] CN8 @
No.1 No.2
No.9 No.1
[7] CN2L C
[8] CN3L ]
No.10 No.2

(Note) The illustrations of drive units are shown as an example.
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2-axis spindle drive unit

Unit

. MDS-E-SP2-80 or less MDS-E-SP2-16080
Terminal
[1] 11 [31
2] [2]
[4] [4] [5]
[6] [6]
i o— A —
Connector [10] —— [10] o1
position ||
—_—
]
TN
Optical communication connector
[1] CN1A
[2] CN1B
No.1
[3] CN5
No.5
Pin No.
Connector [4] CN9 =)
specification [5] CN4 No.20 @ No.10
No.11 [=)| No.1
[o)
No.7 No.8
[6] CN8 @
No.1 No.2
[7] CN2L No.9 No.1
[8] CN3L C
[9] CN2M =
[10] CN3M No.10 No.2

(Note) The illustrations of drive units are shown as an example.
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2.2.3 Main Circuit Connector (TE1) Wiring Method

Use the dedicated drive unit power supply connectors for wiring of TE1.

:J* POINT

For the wire size used for wring, refer to the section "6.1 Selection of Wire" in MDS-E/EH Series Specifications Manual (1B-

1501226(ENG)).

(1) Servo/spindle drive unit power supply connectors

Connector for L axis
03JFAT-SAXGDK-P15

Drive unit
(for 3-axis)

|
! |
| |
l (J.S.T) :
|
bo< Applicable cable example > : )
. Cable finish OD : to ¢ 7.8mm < : (For L axis)
! |
! |
| .
! Connector for M axis : (For M axis)
| 03JFAT-SAYGDK-P15 |
: (J.S.T) | (For S axis)
- |
! |
! |
| 47‘
! |
| |
| Connector for S axis |
! 03JFAT-SAZGDK-P15 |
| (J.S.T.) |
! C |
! |
| -
! |
! |
! |
! |
Applicable cable
Connector Receptacle ) Insulator Strip length Connection Manufacturer
assembly Size outer [mm] lever
dimension
L axis 03JFAT-SAXGDK-P15
M axis 03JFAT-SAYGDK-P15 AWG16to 8 | 7.8mm or less 12mm J-FAT-OT-P J.S.T
S axis 03JFAT-SAZGDK-P15

(2) Power supply unit power supply connectors (Only for MDS-E-CV-37/75)

77777777777777777777777777777777777777777777777777777

|

|

|

|

|

|

|

|

l

|

bo< Applicable cable example >
i Cable finish OD : to ¢ 7.8mm
|
|
|
|
|
|
|
|
|
|
|
|
|

Connector for CV
03JFAT-SAZGDS-P15
(J.S.T))

Power supply unit
(MDS-E-CV-37/75 only)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Applicable cable
Connector Receptacle ) Insulator Strip length Connection Manufacturer
assembly Size outer [mm] lever
dimension
For CV 03JFAT-SAZGDS-P15 AWG16to 8 | 7.8mm or less 12mm J-FAT-OT-P J.S.T
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(3) Cable connection procedure
(a) Processing of power insulator
Since the strip length of wire depends on the types of wire, etc., decide the optimum length according to the

machining state.

Sheath

=
—

Core

Strip length
Retwist and straighten the core as shown below.
c ‘-‘?:[ <)
i Uil
Unraveling or Make sure to retwist
bending of core and straighten the core

(4) Insertion of the cable
Insert the connection lever as shown in the following illustration, and push it down to open the spring.
Keep the connection lever pushed down and insert the stripped wire to the insert hole. Confirm the insert depth so

that the wire insulator is not caught.
Release the connection lever to fix the wire. Pulling the wire for confirming the secure connection.

\,I 1) Push the connection lever down.

— ,| / 3) Release the connection lever to fix the wire.

- \L : gl
M, 11
b

Insert the wire.

/\ CAUTION

Before inserting the wire to the connector, be sure to wait at least 15 minutes after turning the drive unit's power OFF,
confirm that the CHARGE lamp has gone out, and check the terminal voltage. Failure to observe this could lead to electric

shocks.
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2.3 NC and Drive Unit Connection

Connect the optical communication cables from the NC to the each drive unit so that they run in a straight line from the
NC to the drive unit that is a final axis. And up to 16 axes can be connected per system.
Note that the number of connected axes is limited by the NC.

/\ CAUTION

1. Connect the NC and the drive units by the optical communication cables. The distance between the NC and the final
drive unit must be within 30m and the bending radius within 80mm.

2. For the main circuit wiring of the drive unit and power supply unit, the drive unit of 200V series is to be wired with MDS-
D2-CV, and the drive unit of 400V series is to be wired with MDS-EH-CV.

3. A spindle drive unit that controls the high-speed synchronous tapping (OMR-DD control) has to be connected on the
farther side from the NC than the servo drive unit that is subject to the synchronous tapping control.

:J* POINT

Axis Nos. are determined by the rotary switch for setting the axis No. (Refer to section "Setting the rotary switch".) The axis

No. has no relation to the order for connecting to the NC.

(1) When using one power supply unit
Connect the largest-capacity spindle drive unit to the final axis of the NC communication bus in order to control the
power supply unit. The spindle drive unit must be installed adjacent to the power supply unit. In the system with
servo only, a servo drive unit for controlling unbalance axis must be installed in the same manner in the same way.
< Connection >
CN1A : CN1B connector on NC or previous stage's drive unit
CN1B : CN1A connector on next stage's drive unit
CN4 : Connector for communication between power supply unit (master side) and drive unit

MDS-E/EH-V2 MDS-E/EH-V1 MDS-E-SP2 MDS-E/EH-SP MDS-E/EH-CV
1st/2nd axis 3rd axis 4th/5th axis 6th axis
(Final axis)

lel(o)]e]

Connected M

to the NC
Optical
communication
Refer to the cable

instruction manual
of each NC for
details.

The optical communication cables from the NC to the
final drive unit must be within 30m.

Connection when using one power supply unit
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(2) When using two or more power supply units within a single NC communication bus system
Two or more power supply units may be required within a single NC communication bus system if the spindle drive
unit capacity is large. The drive unit receiving power (L+, L-) from each power supply unit must always have NC
communication cable connection at the NC side of each power supply unit. In the NC communication bus
connection example below, power supply [1] cannot supply power (L+, L-) to the 5th axis servo drive unit.
For basic connection information, refer to "(1) When using one power supply unit".

MDS-E/EH-V2 MDS-E/EH-V2 MDS-E/EH-CV MDS-E/EH-V1 MDS-E-SP2 MDS-E/EH-SP MDS-E/EH-CV

1st/2nd axis 3rd/4th axis [1] 5th axis 6th/7th axis 8th axis [2]
(CV control axis) (CV control axis)
Connected
to the NC
Optical

communication
cable

Power
cannot be
supplied

Connections when using two power supply units within a single NC communication bus system

/\ CAUTION

1. The drive unit receiving power (L+, L-) from each power supply unit must always have NC communication bus
connection at the NC side of each power supply unit.

2. If two or more power supply units are connected in the drive system, confirm that the units are not connected with each

other through the L+ and L- lines before turning ON the power. Also make sure that the total capacity of the drive units
connected to the same power supply unit meets the unit's selected capacity.
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2.4 Motor and Encoder Connection

2.4.1 Connection of the Servo Motor

(1) Connecting the HG75(B) / HG105(B) / HG54(B) / HG104(B) / HG154(B) | HG224(B) /
HG123(B) / HG223(B) / HG142(B)
HG-H75(B) / HG-H105(B) / HG-H54(B) / HG-H104(B) / HG-H154(B)

Encoder connector

CMV1-R10P

[ IRNI IO LS T EN [T N B A
—
@
@
p4
S

Optional cable: CNV2E
(Refer to Appendix 2 for details
on the cable treatment.)

]
1)
I
o

\

Max. 30m

7

Motor magnetic
brake wiring

(Refer to section
"Wiring of the motor
magnetic brake" for
details.)

CXC

Brake connector
CMV1-R2P

- Pin | Name
1 B1
2 B2

These are 24VDC, and have
no polarity.

-

IB-1501229-C
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MDS-E/EH-V1

Encoder connector : CN2L
Pin No.
No.9 No.1
[
(=
No.10  No.2
Pin Name Pin Name
1 P5(+5V) 2 LG
3 RQ 4 RQ*
5 6
7 SD 8 SD*
9 BT 10
N
Power connector : TE1
Pin | Name
1 LU
2 LV
3 LW
(Note) This is a bottom view.

Power wire and grounding wire

(Refer to Specification manual for details

on selecting the wire.)

f Power connector w
CE05-2A18-10PD
[] -

D A Pin | Name

O O\ [a[u

C B B \

O O c W

D | ®Ground
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(2) Connecting the HG204(B) / HG303(B) / HG354(B) / HG453(B) / HG302(B)
HG-H204(B) / HG-H354(B) / HG-H453(B) / HG-H703(B)

MDS-E/EH-V1

Optional cable: CNV2E
(Refer to Appendix 2 for details
on the cable treatment.)

Encoder connector

CMV1-R10P

BAT
LG(GND)
SD
SD*
P5(+5V)

O O|N[O|[O AW IN| =

-
o

SHD

|

Brake connector
CMV1-R2P

- Pin | Name
1 B1
2 B2

These are 24VDC, and have
no polarity.

-

A

Max. 30m

Motor magnetic
brake wiring

(Refer to section
"Wiring of the motor
magnetic brake" for
details.)

CN2L | |i=

® @

D

63

@ LULV va\

Encoder connector : CN2L
Pin No.
No.9 No.1
(=]
No.10  No.2
Pin Name Pin Name
1 | P5(+5V) 2 LG
3 RQ 4 RQ*
5 6
7 SD 8 SD*
9 BT 10
N J
fPower connector : TE1 w
Pin | Name
1 LU
2 LV
3 LW
(Note) This is a bottom view.

Power wire and grounding wire

(Refer to Specification manual for details

on selecting the wire.)

( N
Power connector
CE05-2A22-22PD
I -
D A Pin | Name
O O\ [l
C B B \
O O [ w
D | ©Ground
J
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(3) Connecting the HG703(B) / HG903(B)
HG-H903(B)
HQ-H903(B) / HQ-H1103(B)

MDS-E/EH-V1
® ) ®
Optional cable: CNV2E Encoder connector : CN2L
(Refer to Appendix 2 for details )
on the cable treatment.) Pin No
No.9 No.1
\ o =]
s E No.10  No.2
Encoder connector Max. 30m Pin | Name Pin T Name
CMV1-R10P 1 | P5(+5V) 2 LG
3 RQ 4 RQ*
5 6
7 sD 8 SD*
9 BT 10
N

Motor brake
magnetic wiring

5 Nams (Refer to section 9@ q
1'” e "Wiring of the motor L
— magnetic brake" for ® Jeee
g RQ details.)
4 BAT ¥~ Power wire and grounding wire
5 LG(GND) (Refer to Specification manual for details
6 SD @ wLviw on selecting the wire.)
7 SD*
8 | P5(+5V) N
9 Power connector
10 SHD CE05-2A32-17PD
~
D A Pin | Name
m A U
(" Brake connector ) E ° CC> CBD B IV
CMV1-R2P 1 O O C W
D

=

- Pin | Name :I @ Ground
1 B1 - [x
2 B2 1

These are 24VDC, and have
no polarity.

N J

/\ CAUTION

Dynamic brake unit is required for HP1103 and HP-H1103. Refer to section "Dynamic brake unit wiring" for details.
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(4) Connecting the HG46(B) / HG56(B) / HG96(B)

(N
Encoder connector
CMV1-R10P

Optional cable: CNV2E

(Refer to Appendix 2 for details

on the cable treatment.)

\

MDS-E-V1

CN2L

Max.10m

R\

Motor brake
magnetic wiring

(Refer to section
"Wiring of the motor

magnetic brake" for ®e
details.) ®
®)
@ LULVLW

Optional cable:
MR-PWS1CBL

Encoder connector: CN2L R
Pin No
No.9 No.1
(=]
No.10 No.2
Pin Name Pin Name
1 P5(+5V) 2 LG
3 RQ 4 RQ*
5 6
7 SD 8 SD*
9 BT 10
_ J
N
Power connector : TE1
Pin | Name
1 LU
2 LV
3 LW
UNote) This is a bottom view. )

Power wire and grounding wire
(Refer to Specification manual for details
on selecting the wire.)

-

Brake connector
JN4ATO2PJ1-R

~

Ao || [ Pin [ Name
1 B1

These are 24VDC, and have

no polarity.

Power connector
JN4AT04NJ1-R
\
Name
@ Ground

U

\

W

)

65
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(5) Connecting the HG-H1502

MDS-EH-V1-200

r
Optional cable: CNV2E Hela o lel] Encoder connector : CN2L
(Refer to Appendix 2 for details L —— Pin No
on the cable treatment.) o5 .
Hﬂﬂ = No.9 No.1
o —
E
\ CN2L g g I
{0 No.10 No.2
rMax. 30m ° Pin Name Pin Name
1 P5 (+5V) 2 LG
3 RQ 4 RQ*
® 6 5 6
5 6 7 SD 8 SD*
9 BT 10
N _J
@ ® Py
®
0 T B T° X
3-phase 400V w. Power wire and grounding wire
(e )
Encoder connector
BUBVBW \ Encoder connector

CMV1-R10P g

Exhaust air

wer I (Refer to Specification manual for details
power supply i i | ég&g W Lv w &} on selecting the wire.)
nfuln
©©®)
uvw @
O
n|
@ AN O

J O
s s o
i o SN O Thermal sensor
Pin ame . - i T terminal block
; Eg* Cooling air inlet ® " (OHS1,0HS2) M4 screw
s pac 5 /&' |\ Gooling fa terminal bk
BU,BV,BW) M4
5 | LG(GND) Motor power / ( N serew
? SSDD* terminal block
Grounding terminal (2) M6 screw
8 P5(5Y) (U,V,W) M8 screw
9
10 SHD
N E——

1. For a 3-phase cooling fan, when the phase sequence of the 3-phase power supply is connected reversely, its cooling
capacity degrades due to the reversed rotation direction. Make sure the air blowoff direction.
When the fan rotates reversely, reconnect BU and BW reversely, and then check the blowoff direction.

2. The user must connect the motor thermal(OHS1 OHS2 maximum switching voltage 30V DC) with PLC and construct a
sequence in which an alarm occurs in an OPEN state.

3. Dynamic brake unit is required for HG-H1502. Refer to section "Dynamic brake unit wiring" for details.
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2.4.2 Connection of the Full-closed Loop System

Refer to the section "Connecting the Servo Motor" for details on connecting each motor type and wiring the power line or
the motor magnetic brake.

(1) Connecting the ball screw side encoder

Connect the ball screw side encoder cable to CN3L(CN3M for M axis of dual-axis unit). Option battery is required
for the absolute position system.

-~
MDS-E/EH-V1

CN2L

CNV2E cable
Max. 30m
CNV2E cable
Ball screw side Max. 30m
encoder
= - J
Servomotor

(2) Connecting the linear scale (For Mitsubishi serial signal output)

CN3L|

®)

Encoder type setting

SV025 = 62xx

Encoder connector : CN3L

Pin No.
No.9 No.1
(=]
No.10 No.2
Name Pin | Name
P5(+5V) 2 LG
RQ 4 RQ*
6
SD 8 SD*
BT 10

~

Mitsubishi serial signal output (including when SIN wave signal output is converted to Mitsubishi serial signal output
with a scale manufacturer encoder interface unit) can directly input to the drive unit.

Linear scale
( Mitsubishi serial signal output )

— il

MDS-E/EH-V1

Encoder connector : CN3L )

Pin No.
No.9 No.1
(=]
No.10 No.2
Name Pin | Name
P5(+5V) 2 LG
CN2L RQ 4 RQ*
CNV2E cable 5
Max. 30m % I Sb 1% Sb
CN3L

Servomotor

Cable prepared by user

(Note) The conversion unit of the scale manufacturer is included.

Max. 30m

67

@

Encoder type setting
SV025=A2xx
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(3) Connecting the linear scale (for rectangular wave signal output)

Rectangular wave signal output (including when SIN wave signal output is converted to the rectangular wave signal
output with a scale manufacturer encoder interface unit) can directly input to the drive unit.

MDS-E/EH-V1
@) (0)|®
No. 9

Encoder connector : CN3L
Pin No.
No.1

~

No.10 No.2
Pin | Name Pin | Name
1 P5(+5V) 2 LG
CN2L 3 A 4 A
CNV2E cable 5 B 5 B
Max. 30m 4% v z 8 z
CN3L 9 10 | ABZSEL

i
@fff
e =

Linear scale
( Rectangular wave signal output )

Servomotor

— il [

Cable prepared by user
Max. 30m

&

Encoder type setting
SV025=82xx

(4) Connecting the linear scale (for SIN wave signal output)

SIN wave signal output is converted to Mitsubishi serial signal output with the encoder interface unit (MDS-B-HR)
The distance-coded reference scale interface is also available.

MDS-E/EH-V1 (~  Encoder connector: CN3L
Pin No.
No.9 No.1
(=]
No.10 No.2
Pin | Name Pin | Name
P5(+5V) 2 LG
CN2L R "
CNV2E cable Q L
Max. 30m _% SD 180 SD*
CN3L ')
‘ CNV2E-HP
cable
Vs Max. 30m
L1 ‘ =7 Servomotor
Linear scale _[III][I]]—[]II] [] cone con [
( SIN wave signal output ) Cabled
prepare
e [ cona conz [ [l—
MDS-B-HR-11 5
Encoder interface unit O
Encoder type setting
SV025=A2xx
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2.4.3 Connection of the Speed Command Synchronization Control System

Connecting the position command synchronous control system, connect each system as an independent axis.

(1) Connecting SIN wave signal output linear scale (when using MDS-E/EH-V2)
For the FB signal of the linear scale, the SIN wave signal is converted to Mitsubishi serial signal with the encoder
conversion unit (MDS-B-HR-11), and that signal is divided to each axis control inside the 2-axis drive unit.

MDS-E/EH-V2

el (o)le]

CN2L

CNV2E cable
Max. 30m M—
CNV2E cable ~ CN3L %

Max. 30m

CN2M

Secondary axis

Primary axis
L1 | —
Linear scale —[II] ﬂll]—[ﬂl] [] cone cont [ : -
( SIN wave signal output ) Cable
prepared CON4 CON2
by user |I:| |:|I [|Il]_CN\/2E—HP
bl
MDS-B-HR-11 Mot 30m

Encoder conversion unit

Encoder type setting
Primary axis: SV025=A2xx
Secondary axis: SV025=D2xx

(2) Connecting SIN wave signal output linear scale (when using two units of MDS-E/EH-V1)
For the FB signal of the linear scale, the SIN wave signal is converted to Mitsubishi serial signal with the encoder
conversion unit (MDS-B-HR-12), and that signal is divided to each drive unit.

MDS-E/EH-V1 MDS-E/EH-V1
(Primary axis) (Secondary axis)
@] (0)lel @l(c)|e

cN2L CNa2L

CNV2E cable C:E]
Max. 30m CNV2E cable  CN3L—L- 0 I | %
Max. 30m CNaL

Secondary axis

M Primary axis

L1 | m—
Linear scale |_[l“ [Il]_[ll] |I:| CON3 CON1 |:|| [Il]
(' SIN wave signal output ) Cable
repared CON4 CON2 I |
pbypuser |I:| |:|I CNV2E-HP
MDS-B-HR-12 M
Encoder interface unit ) [ ® [
Encoder type setting Encoder type setting

SV025=A2xx SV025=D2xx
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(3) Connecting Mitsubishi serial signal output linear scale (when using MDS-E/EH-V2)
The FB signal of the linear scale is divided to each axis control inside the 2-axis drive unit. An external option unit is
not required.

MDS-E/EH-V2
el (o)l

CN2L

CNV2E cable
Max. 30m
CNV2E cable CN3L %

Max. 30m

CN2M

Secondary axis

I?‘M 4 Primary axis
Cable prepared by user
Linear scale —[II] [III]

( Mitsubishi serial signal output ) Max. 30m

® @

Encoder type setting
Primary axis: SV025=A2xx
Secondary axis: SV025=D2xx

(4) Connecting Mitsubishi serial signal output linear scale (when using two units of MDS-E/EH-V1)
The FB signal of the linear scale is divided to each drive unit with the signal division unit (MDS-B-SD).

MDS-E/EH-V1 MDS-E/EH-V1
(Primary axis) (Secondary axis)
CN2L CN2L
CNV2E cable
Max. 30m 4% |
CN3L | CNEBEL
[
@"/f I Secondary axis MDS-B-SD
Encoder
Primary axis division unit
L1 | — | I—
|II[| |l]] Cable prepared by user
Linear scale -
( SIN wave signal output ) CNV2E-D
cable
Max. 30m
® @)
Encoder type setting Encoder type setting
SV025=A2xx SV025=D2xx
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2.4.4 Connection of the Spindle Motor

Refer to each motor specifications for details on the motor side connection destination, specifications and outline, and for
the spindle PLG encoder specifications.

(1) Connecting the motor built-in PLG

MDS-E/EH-SP
Encoder connector : CN2L
Pin No.
No.9 No.1
(=]
CN2L
Option cable: CNP2E-1 No.10 No.2
r E g Pin Name Pin Name
Max. 30m 1 [ P5(+5V) 2 LG
3 RQ 4 RQ*
5 MT1 6 MT2
7 SD 8 SD*
9 10

(Note) MDS-E-SP-80 or more and MDS-EH-SP-100 or

Single-phase more are terminal connections.

Power cable
or
3-phase
power supply Grounding terminal
BU BVBW uvw
Cooling fan terminal
o — T— N block (BU,BV,BW)
Eé @)[C)[) E
A N A n X o
Spindle motor / U ©J|©J|@J V\
N
Xt X
Motor power terminal /’ & A | \
block (U.V.W) \_Encoder connector
Ko o/
Example for 3-phase cooling fan
power supply
(Note) Either a single-phase or 3-phase power supply is used for the cooling fan.
Refer to the Spindle Motor Specifications for details.

For a 3-phase cooling fan, when the phase sequence of the 3-phase power supply is connected reversely, its cooling
capacity degrades due to the reversed rotation direction. Make sure the air blowoff direction.

When the fan rotates reversely, reconnect BU and BW reversely, and then check the blowoff direction.
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(2) Connecting the spindle side ABZ pulse output encoder (OSE-1024-3-15-68, OSE-1024-3-15-68-8)

Spindle

(Note)

CNP2E-1 cable

MDS-E/EH-SP

Spindle motor

max. 30m

CNP3EZ cable

connecting.

max. 30m

Spindle side encoder

(3) Connecting the spindle side PLG serial output encoder (TS5690, MBE405W)

< An example with TS5690 >

Spindle

IB-1501229-C

CNP2E-1 cable

Spindle motor

Spindle side accuracy encoder
TS5690 series

max. 30m

CNP2E-1 cable

Encoder connector : CN3L

Pin No.

No.9 No.1

(=]

No.10 No.2

Pin Name Pin Name

1 P5(+5V) 2 LG
3 A 4 A*
5 B 6 B*
7 Z 8 zZ*
9 10 | ABZSEL*

Confirm that the gear ratio (pulley ratio) of the spindle end to the encoder is 1:1. Use a timing belt for

MDS-E/EH-SP
el (o) le
Encoder connector : CN3L
[ EE Pin No.
HHH No.9 o.1
=
CN2L No.10 No.2
m = Pin Name Pin Name
1 | P5(+5V) 2 LG
CN3L 3 RQ 4 RQ*
5 6
| 7 SD 8 | sD*
9 10

int

max. 30m
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2.4.5 Connection of Tool Spindle Motor
(1) Connecting the HG46 / HG56 / HG96

MDS-E-SP
Optional cable: CNV2E
(Refer to Appendix 2 for details on the Encoder connector : CN2L
cable treatment.) .
Pin No.
No.9 No.1
—
(
No.10  No.2
Max : 10m Pin | Name Pin | Name
1_| P5(+5V) 2 LG
3 RQ 4 RQ*
5 6
Encoder connector 7 SD 8 SD*
CMV1-R10P 9 BT 10
Pin Name . X
] CNT Power wire and grounding wire
2 | BT (Refer to Specification manual for details
on selecting the wire.
3 1 P5(+5V) @ LuLvLw 9 )
4 RQ*
5 RQ
6 | LG(GND)
7 SD*
8 SD
9 SHD

|

Power connector
JN4ATO4NJ1-R

P S
[ 17 b oH Pin| Name
1 |©Ground
OE[ 2 U
ol 3 v
- ]
1 om i

(2) Connecting the HG75/HG105/ HG54 / HG104 / HG154 | HG224

MDS-E-SP

Optional cable: CNV2E
(Refer to Appendix 2 for details on the

cable treatment.)
Encoder connector : CN2L
Pin No.
No.9 No.1
—
onaL (=]
No.10  No.2
Max : 30m Pin | Name Pin [ Name
1_| P5(+5V) 2 LG
Encoder connector g RQ 2 RQ”
CMV1-R10P 7 SD 8 SD*
9 BT 10
®
®
Pin Name
1 CNT
2 BT Power wire and grounding wire
3 | P5(+5V) (Refer to Specification manual for details
4 RQ* on selecting the wire.)
5 RQ @ LULVLW
6 | LG(GND)
7 SD*
8 SD
9 SHD
Power connector
CE05-2A18-10PD
1] -
D A Pin | Name
O O A u
C B B Vv
O O c w
D |©Ground

[ ]
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(3) Connecting the HG204

Optional cable: CNV2E MDS-E-SP
(Refer to Appendix 2 for details on the
cable treatment.)

Encoder connector : CN2
Pin No
No.9 No.1
(=]
No.10  No.2
Max : 30m Pin | Name Pin | Name
S 1 | P5(+5V) 2 LG
Encoder connector 3 RQ g RQ®
5
CMV1-R10P 7 SD 8 SD*
9 BT 10
Pin Name
1 RQ
2 EQ j j J . Power wire and grounding wire
3 NT (Refer to Specification manual for details
g LGB(gLD) @ LULVLW onselecting the wire.)
6 SD
7 Sb*
8 | P5(+5V)
9
10 SHD Power connector
—J CEO05-2A22-22PD
U -
D A Pin| Name
O O Al U
o} B B \
O O cl_w
D |®Ground
(4) Connecting the HG354 / HG453
Optional cable: CNV2E
(Refer to Appendix 2 for details on the r
cable treatment.) Encoder connector : CN2L
Pin No
No.9 No.1
CN2L
(Max :30m No.10  No.2
Pin Name Pin | Name
- 1 | P5(+5V) 2 LG
Encoder connector 3 RQ 4 RQ*
5 6
CMV1-R10P 7 ) s SO
9 BT 10
-
. 9) Power wire and grounding wire
Pin Name 4+ (Refer to Specification manual for details
1 RQ on selecting the wire.)
2 RQ* @LULVLW
3 CNT
4 BAT
5 | LG(GND)
6 Sb
7 Sb*
8 | P5(+5V)
9 Power connector
10 SHD CE05-2A22-22PD
——
1 -
D A Pin| Name
g ° O O\ Ay
C B B \
O O cL_w
D |©Ground
o
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(5) Connecting the HG703 / HG903

Optional cable: CNV2E

(Refer to Appendix 2 for details on the

cable treatment.)

CN2L

MDS-E-SP

r

Max : 30m

Encoder connector
CMV1-R10P

LG(GND)
SD

SD*
P5 (+5V)

©|o|~|o|a|slwn|=]| 2

o

|

SHD

SLLviLw

~

Encoder connector : CN2L
Pin No
No.9 No.1
—
(=]
No.10  No.2
in Name Pin Name
P5(+5V) 2 LG
RQ 4 RQ*
6
SD 8 Sb*
BT 10

Power wire and grounding wire
(Refer to Specification manual for details

on selecting the wire.)

0000

Power connector
CE05-2A32-17PD

A Pin| Name
O A u
B B \
O c w
D [©Ground
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2.5 Connection of Power Supply

/\ CAUTION

1. Make sure that the power supply voltage is within the specified range of each unit. Failure to observe this could lead to
damage or faults.

2. For safety purposes, always install a circuit protector, and make sure that the circuit is cut off when an error occurs or
during inspections.

3. The wire size will differ according to each drive unit capacity.

4. For safety purposes, always install a magnetic contactor (contactor) on the main circuit power supply input. Large rush
currents will flow when the power is turned ON.

5. A semiconductor element is used in the power supply unit's magnetic contact drive circuit, and a surge absorber is
installed to protect the element. Therefore, a leakage current of approx. 15mA is passed. Confirm that the exciting coil in

the magnetic contact will not function at 15mA or less.

2.5.1 Power Supply Input Connection

(1) When using one power supply unit
Install the unit so that the total wiring length of DC power supply terminals TE2 (L+, L-) is 1500mm or less. Large-
capacity spindle drive units, in particular, should be installed adjacent to the power supply unit which they control.

MDS-E/EH-CV MDS-E/EH-SP/SP2 MDS-E/EH-V1/V2/V3
ToNC
CN1A CN1A
CN1B

CN4 / CN4

Circuit AC
protector reactor Contactor

1
1
R—o Wo L1
1
s—o m—o oL2 |TEl
1
T—o0 0 oL3
i N L R AL b L TE2
o il B 7. TE2
G'OL'”d% PMCY Nz | & /(J) /FJ)'-' L
© Mc2
Lo ©L11 | TE3 L11) TE3 L1
A TE3
oL }5L21 L21

Circuit
© :Maincircuit ~ Protector S S S
QO : Control circuit
Ground — Ground —

Ground —

@ : Ground

/\ CAUTION

1. The power supply unit is a power supply regenerative type converter; an AC reactor is surely installed in the power
supply line.

2. When connecting to the TE3 terminal, connect to the power supply side (primary side) of the AC reactor.

3. Connect the power supply unit's CN4 connector with the spindle drive unit of the maximum capacity. If there is no spindle
drive unit, connect to the servo drive unit which is the unbalance axis.

4. When installing the units dispersed install the spindle drive unit adjacent to the power supply unit, and connections for

other drive units should be such that the total TE2 wiring length is 1500mm or less.
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(2) When using two or more power supply units within a single NC communication bus system
Install a circuit protector and a contactor for each of the power supply units.
MDS-E/EH-CV MDS-E/EH-SP/SP2 MDS-E/EH-V1/V2/V3
ToNC
CN1A CN1A
CN1B CN1B
/( CN4 CN4
Circuit reégor Contactor
protector 1
1
R LI
s—=% Mo
]
T—>o 00 ! ° oL | TE2 L
o g e TE2
Ground% _____ /éL- L-
—i /;cgm TE3 jim
/55 TE3
o L21 L21
prowseior S q @q S q
Ground — Ground = Ground =
MDS-E/EH-CV MDS-E/EH-SP/SP2 MDS-E/EH-V1/V2/V3
CN1A
/( CN4 /( CN4
Gircuit AC
proltrgtl:jtlor reactorl Contactor
1
R—o N0 o L1
s—o m—o oLz | TE!
1
T—o mﬂ oLs L pLe TE2 ),
. N TE2
Gf°“"d% aln PV onzg | L /(J> /95'-' L
© Mc2)
Lo o | T2 QL1 TES L1t
TE3
)f])L21 /;J>L21 L21 J
Circuit
© : Main circuit  Protector S S S
QO : Control circuit
Ground — Ground = Ground =
@ : Ground

1. An AC reactor and circuit protector are required for each power supply unit.

should be such that the total TE2 wiring length is 1500mm or less.

spindle drive unit), with that of the power supply unit.

power ON.

2. Install the spindle drive unit of large capacity adjacent to the power supply unit, and connections for other drive units

3. Make sure that the total capacity of the drive units connected to the same power supply unit meets the unit's selected
capacity and connect the CN4 of the drive unit, which is used as a final axis (when a spindle drive unit is included,

4.Confirm that the power supply units are not connected with each other through the TE2(L+,L-) wiring before turning the
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2.5.2 Connection of the Grounding Cable

(1) Connecting the protective grounding (PE) and frame ground (FG)
Each unit has a terminal or mounting hole to connect PE ( @ ) or FG.
Please connect a grounding cable to the main ground of a cabinet or a machine frame at one point.
Ground each device according to the grounding conditions set forth by each country. (Typically, a Y-connection
neutral point ground is used in Europe.)
PE: Grounding to provide protection from electric shock, etc.
FG: Grounding to stabilize the operation of the devices, etc. (Suppress noise)

MDS-E/EH-V1/V2/V3/SP/SP2 MDS-E/EH-CV
o) @] B[ (o) Td
BEs H
i ‘
@ ,
©
= D/DH-AL

Servo motor

Spindle motor

:J* POINT
Do not connect the grounding cable from each unit directly to the grounding plate. Noise from other units could result in
malfunctions.
Unit
Grounding
plate

(2) Grounding cable size
Earth wire size should follow the following table.

Type Grounding cable size (Required grounding)
MDS-E/EH-CV Unit Larger than thickness of wire connected to TE1 (L1/L2/L3). (PE)

Larger than thickness of wire connected to TE1 (U/V/W). (PE)
MDS-E/EH-V1/V2/V3/SP/SP2 Unit | (For two or three axes, the thickness of wire which the total current can be
applied to.)

D/DH-AL (AC Reactor) 5.5 mmZ(AWG10) or more (PE)
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2.6 Wiring of the Motor Brake
2.6.1 Wiring of the Motor Magnetic Brake

The magnetic brake of servo motors with a magnetic brake is controlled by the motor brake control connector (CN20) on
the servo drive unit. The servo drive unit releases the brake when the motor is ON. (Servo ON means when torque is
generated in the motor.) It also contains duplex contacts for motor magnetic brake control to support the safe brake
control (SBC).

(1) Motor brake control connector (CN20) output circuit (When using the brake of the first axis)
As shown in the illustration below, an external power supply circuit is controlled by the CN20 connector output.
Dynamic brake unit is controlled simultaneously for the servo drive unit with the capacity of MDS-E-V1-320W or
larger and MDS-EH-V1-160W or larger. Refer to "Dynamic brake unit wiring" for details.

External 24VDC power supply
MDS-E/EH-V1/V2/V3

CN20

2A:DBR

E o j
3A:MBR1
Brake
3B: MBR2
1B:24G
24G

* The brake control command for L-axis side motor is output from CN20 connector.

/\ CAUTION

1. The brakes cannot be released just by connecting the CN20 and motor brake terminal. 24VDC must be supplied.

2. For the 24V power supply used in the motor brake circuit, use the one separated from the 24V power supply for the

control circuit.

:J* POINT

To ensure safety in an emergency, make sure that the magnetic brakes are applied in sequence with the emergency stop
switch.

(2) Motor brake control connector (CN9) output circuit (When using the brake of the second axis)
As shown in the illustration below, the brake control is enabled by using DO output of CN9 for an external power
supply circuit.
Be careful not to mistake the polarity. The drive

unit is ‘damaged when the polarity is reversed.
MDS-E/EH-V1/V2/V3 "

CN9
8 :SBC1 —

| External 24VDC
== power supply

10:DOCOM

16: SBC2

Always install a
surge absorber.

* The brake control command for M-axis side motor is output from CN9 (8pin-16pin) connector.

(3) Motor brake release sequence
The motor brake control connector (CN20: MBR) releases the magnetic brake in the sequences in the following
drawing when canceling the emergency stop. The brake is released after the start of the power ON to the servo
motor.
If the power of the power supply unit has been charged by the servo parameter setting, the time to the Ready
completion can be reduced.
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[#2217(PR)] SV017 SPEC1 Servo specification 1

bit 2 : seqh Ready on sequence
0: Normal 1: High-speed

[#13017(PR)] SP017 SPEC1 Spindle specification 1

bit 2 : seqh READY ON sequence
0: Normal 1: High-speed

[11 When SV017 is set to bit2 = 0:

Emergency stop (EMG) ON |
Cancel
. Cancel
Dynamic brake ON |
Cancel
Motor brake control output (CN9B) ON
’ ON
Servo ready signal (RDY) OFF Ready completion
’ ON
Servo ready completion .
signal (SA) OFF Command input enable
1 1 1 1 1 1

I I I I
0 500 1000 1500 Time (ms)

Motor brake control sequences when an emergency stop is canceled 1

[2] When SV017 is set to bit2 = 1:

Emergency stop (EMG) ON |
Cancel
. Cancel
Dynamic brake ON |
Motor brak trol output (CN9B Cancel
otor brake control output ( ) ON Note)
If the charge of the power supply unit condenser
has not completed, the operation ready cpmpletion
ON x| isdelayed.
Servo ready signal (RDY) OFF Ready completion
: ON
Servo ready completion .
signal (SA) OFF Command input enable
| ‘ | | ‘ 1 1 1 1 ‘ 1 1 1 1
0 500 1000 1500 Time (ms)
Motor brake control sequences when an emergency stop is canceled 2
:J* POINT

Using the high-speed ready ON sequence, set the parameter for all the axes including the spindle. Especially when it is not

set for the power supply control axis, power supply will not work at high-speed sequence.

/\ CAUTION
When SV017/bit2=1, SP017/bit2=1 is set, for the model using an external dynamic brake, the Ready completion will be

delayed by 10ms to ensure the external contactor operation time.
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(3) Control during the servo OFF command
When a servo OFF command is input by an NC sequence input, the motor brake turns ON simultaneously when the
motor ON is shut off. Note that the vertical axis drop prevention control is not validated, so a drop due to the brake
operation lag occurs. When the servo OFF is canceled, a drop due to an uncontrolled state does not occur.

gOOmf
Servo OFF command 25?&8 8II;IF —
Dynamic brake OOF;\IF
Motor ON (GATE) gg\lF
Motor brake control output (CN20) C())F[\jF

Motor brake control sequences when a servo OFF command is output

/\ CAUTION

The vertical axis drop prevention control only is performed during an emergency stop (including alarms and power failures).
It is not performed when a servo OFF command is input.

(4) Operation sequences when an emergency stop occurs
The motor brake control output operation when an emergency stop occurs differs according to the motor
deceleration stop method. Refer to section "Setting for emergency stop" for details on the operation sequences for
each stop method.
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2.6.2 Dynamic Brake Unit Wiring

The servo drive units of MDS-E-V1-320W or larger and MDS-EH-V1-160W or larger do not have built-in dynamic brakes.
Always install a dynamic brake unit.

The servo drive units of MDS-E-V1-320 or smaller or MDS-EH-V1-160 or smaller have built-in dynamic brakes.

External
power supply
Brake connector 24VvDC GND
(CN20)
Pin 21 1A P24
(Name) @ g i
2A:DBR
38 3A 0L
(MBR2) | (MBR1) = =g ||| 3A:MBRI
2B 2A 3B: MBR2
N.C. DBR| .
e e 18:246 T * Control terminal
1B 1A ® — P block (M3)
(246) | (P24) B
® i Terminal| Name
Twist wire |
' LB ] .a.‘
I:I l
L 1
Y 1
L]
HEP =R W
'_ - -

Dynamic brake unit
(MDS-D-DBU)

iy =S

Power terminal
block (M3)

Terr

inal | Name

=(mlfi

u]

1
2
3

Servomotor

Internal circuit diagram

1
I v 8
—_— e}
O O T
R £
O O u E
I S
R(05Q)
| O O 14
13

b
@SK

/\ CAUTION

Correct wire the dynamic brake unit to the servo drive unit.

Do not use for applications other than emergencies (normal braking, etc.). The internal resistor could heat up, and lead to
fires or faults.

/\ POINT

When you use a servo motor with a brake, please wire (between 3A pin and 3B pin) of CN20 connector.
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2.7 Peripheral Control Wiring

2.7.1 Input/Output Circuit Wiring
CNB9 connector is equipped with 24V input/output circuit for the control of external devices and the control by an external

signal.

Set the relevant parameters and use them with care for the wiring since some signals are changeover type, which can be
switched over by parameters. Refer to the description of each function in relevant sections for details on the function

specifications and settings.

Connector Input condition

Connector

Output condition

Switch ON
CN9

18VDC to 25.2VDC
4.3mA or more

CN9

Switch OFF

4VDC or less
2mA or less

Output voltage

24VDC 5%

Tolerable output
current

50mA or less

Switch ON
CN24

18VDC to 25.2VDC
4.3mA or more

Switch OFF

4VDC or less
2mA or less

For a switch or relay to be wired, use a switch or relay that satisfies the input/output (voltage, current) conditions.

Interface name

Selection example

For digital input signal (CN24,CN9)

Use a minute signal switch which is stably contacted and operated even with low
voltage or current.
< Example > OMRON: G2A, G6B type, MY type, LY type

For digital output signal (CN9)

Use a compact relay operated with rating of 24VDC, 40mA or less.
< Example > OMROM: G6B type, MY type

83
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Input circuit Output circuit
CNB9 connector CN9 connector

24V = 24V
T ~__DI1 13 Ak - T

= o173 —s !

! ’E Relay, etc.

' . N Sk

I | —_—

. < ? 18| MPO2L_

| DI2 2 4.1k L ' < __:Tr’- ry-- D02
LaBtgee ¢ (2 ) o

| 16 L

: o MPO3_{E T s

| o IA \

| K, 7. ,MPO4 ¥ T

| o SRR i——-T:—‘—‘—ﬁPK = \r --D04
| DI3 |, 3 Atk [T o —-
e e e G 12| MPO5 | | 1LY

| P22 F-—t-——1-—Fer=r_ry-- D05
| (E QL
| IR

! < 0.1 246 1 1 1 1

| D4 | 14 Ak [ o Sombmbomd

L o1 7 o—>» 7T (2)

&

Servo/spindle

41K — ? drive unit

DI5 |, 17
N PRt e

%@ The part indicated by the " _____ " must be
prepared by the user.
____Dicom | 29
7 (1) Servo/spindle
drive unit
CN24 connector
24V
_?_ o 1A 4.1k —>
----- — D
Switch
=)
4A
FoommmToos o
7 (1) Power supply unit

(Note) Do not connect "(1)" or "(2)".
If a ground of the external 24V power is same as the 24V power in the drive unit, a fault or abnormal operation could
occur.
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Servo input/output signal (CN9 connector)

. Connector . Signal changeover
Device name pin No. Signal name parameter
MPI1 CN9-13 (Reservation)
. MPI2 CN9-2 (Reservation)
:iz::I input MPI3 CN9-3 (Reservation)
MPI14 CN9-14 (Reservation)
MPI5 CN9-17 (Reservation)
MPO1 CN9-8 SBC1 relay control
MPO2 CN9-18 Servo specified speed signal SV082/bit9,8=01
:;‘1’:' G MPO3 CN9-16 | SBC2 relay control
MPO4 CN9-7 (Reservation)
MPO5 CN9-12 (Reservation)

Spindle input/output signal (CN9 connector)

. Connector . Signal changeover
Device name . Signal name
pin No. parameter
(Reservation)
MPI1 CN9-13 - - - — - - -
Orientation function Proximity switch signal SP227/bitF-C=4
Spindle input MPI2 CN9-2 (Reservation)
signal MPI3 CN9-3 (Reservation)
MPI4 CN9-14 (Reservation)
MPI5 CN9-17 (Reservation)
MPO1 CN9-8 Coil changeover signal
- MPO2 CN9-18 Spindle specified speed signal
:i';':;’l SLnest MPO3 CN9-16 | (Reservation)
MPO4 CN9-7 (Reservation)
MPO5 CN9-12 (Reservation)
‘0" POINT

The different signal changeover parameter setting is not available for the same connector pin number of each axis in 2-axis

or 3-axis drive unit.
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2.7.2 Specified Speed Output

Specified speed output function turns the output signal ON when the machine-end speed is below the speed specified
with the parameter. This function enables the safety door, etc., to be locked to secure the machine operator when the
machine-end speed has exceeded the specified speed. This function can also be used for judging whether the current
machine-end speed reaches the specified speed.

The specified speed output signal is output to the digital signal output 2 (MPO2). Refer to the next page for details,
because the configuration of the parameters differs from the servo to spindle. For the 2-axis or 3-axis drive unit, it is
required to set the parameter to the all axes. The signal output turns ON when the all axes satisfy the conditions
(theoretical product output).

Speed command \ | !

A —— |

Specified speed [mm/min] y : ‘\ :
__Qé\ “I\\

0 [mm/min] i Machine end speed [\ ~S~ = 0 [mm/min]

Output signal T OFF T

For 1-axis drive unit
(MDS-E/EH-V1, MDS-E/EH-SP)

Specified speed [mm/min]

| |
' |
I |
U | A\
AN 3
0 [mm/min] 0 Sh——— 0 [mm/min]
I i ]
|
!
|

M-axis . .
Specified speed [mm/min] LY \

0 [mm/min]

\.
—
]

S
\\
- = —— 0 [mm/min]

Output signal ON ON

OFF

As for 2- axis drive unit, the output signal turns OFF when either axis exceeds the
specified speed, and it turns ON when both axes are within the specified speed.

For 2-axis drive unit
(MDS-E/EH-V2, MDS-E-SP2)

L-axis E 1 1 1
1 1 1
A 1 1 I
Specified speed [mm/min] LY N\ . '
Y W
, X
0 [mm/min] T | Yol 0 [mm/min]
i ‘ ‘ '
1
M-axis ! i i E
1 T DY 1 1
Specified speed [mm/min] ; ;' f : \ '
! / AN
[ 1 ] I
0 [mm/min] - L ! ot 0 [mm/min]
: i i i
1 1 1 1
1 1 1 1
S-axis | 7 T RN
. \
Specified speed [mm/min] i / ! : N i
b g Loy
0 [mm/min] Foo - ! ! i 0 [mm/min]
‘ i i i
Output signal Ti OFF ' I i—
ON
1

As for 3- axis drive unit, the output signal turns OFF when one of the axes exceed
the specified speed, and it turns ON when all axes are within the specified speed.

For 3-axis drive unit
(MDS-E-V3)

Specified speed signal output sequence
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< Servo drive unit >

[#2233] SV033 SSF2 Servo function 2

bit D : rps Safely limited speed setting increment

Change the setting units of the specified speed signal output speed (SV073) and safely limited
speed (SV238).

0: mm/min  1: 100mm/min

[#2273(PR)] SV073 FEEDout Specified speed output speed

Set the specified speed.
Also set SV082/bit9,8 to output digital signal.

---Setting range---
0 to 32767 (r/min)
However, when SV033/bitD=1, the setting range is from 0 to 32767(100mm/min).

[#2282] SV082 SSF5 Servo function 5

bit 9-8 : dos2 Digital signal output 2 selection
00: Disable 01: Specified speed output

< Spindle drive unit >

[#13018(PR)] SP018 SPEC2 Spindle specification 2

bit 8 : spsu Command speed limit value
0: 33,750 r/min  1: 135,000 r/min

[#13030] SP030 SDT2 2nd speed detection setting value

Set the specified speed of the specified speed output.
When carrying out digital output of the specified speed output, set SP229/bitC to "1".

---Setting range---
0 to 32767 (r/min)

[#13229] SP229 SFNC9 Spindle function 9

bit C : sdt2 Specified speed output digital signal 2 output
0: Normal 1: Enable
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2.7.3 Spindle Coil Changeover

There are spindle motors capable of coil changeover control, which enables favorable characteristics to be attained from
low speeds to high speeds by changing two types of coils.

(1) Coil changeover control
The speed at which to change the coils is detected by the spindle drive according to the value set with spindle
parameter SP028. This is conveyed to the NC with a speed detection (SD) signal. The NC judges the other
conditions (coil fixed, etc.), and issue a coil changeover command to the spindle drive with the L coil selection
command (LCS).
To prevent the contactor from varying, the hysteresis set with SP029 is applied on the speed when changing from
the low-speed coil to the high-speed coil and the high-speed coil to the low-speed coil.

6000 |F————————————————o———<C-————————————————
) 4000 —
Spindle motor speed SP028
(/min)
2000 F=====7 R~ == === 4
I (SP028+SP029) I
0 ! i -
1 1 Time
Speed detection (SD1) [SP-NC]  f—yi H—
L coil selection command (LCS)  [NC—SP]  ——i Hi
Changing coil (MKC) [SP—NC] H H
Contactor changeover Low-speed coiIX High-speed coil X Low-speed coil

Spindle motor coil changeover control

[#13028] SP028 SDTS Speed detection set value

Set the motor speed for detecting the speed.
If the motor speed drops below the set speed, the speed detection signal turns ON.
The standard setting is 10% of the maximum motor speed.

---Setting range---
10 to 32767 (r/min)

[#13029] SP029 SDTR Speed detection reset width

Set the hysteresis width in which the speed detection changes from ON to OFF.
If the setting value is small, the speed detection will chatter easily.
The standard setting is "30".

---Setting range---
10 to 1000 (r/min)
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(2) Protective functions

[1] Gate shutoff after a winding changeover
When the L-coil selection command (LCS) is used to perform low-speed winding -> high-speed winding
switching, or vice-versa, the gate is shut off during contactor operation time in order to protect the spindle drive
unit's main circuit. The gate shutoff time is determined by the "Coil changeover gate cutoff timer" (SP114)
setting. The standard time setting should be used, as a shorter time can cause contactor burn damage.
(Refer to "Spindle control output 5" Coil changing (bit 6) for details.)

[#13114] SP114 MKT Coil changeover gate cutoff timer

Set the time required to cut off the gate when turning OFF/ON the coil switch contactor.
The value should be longer than the coil switch contactor's OFF/ON time.
The standard setting is "150".

---Setting range---
0 to 3500 (ms)

[2] Current limit after coil changeover
Following a coil changeover, the current is limited (SP116) for the period specified by the current limit timer
(SP115) in order to stabilize control. Because position loop control (synchronous tap, C-axis control, etc.) that
occurs immediately after a coil changeover will result in unstable control, be sure that position commands
specified by the sequence is input after the current limit is cancelled.

[#13115] SP115 MKT2 Coil changeover current limit timer

Set the time required to limit the current immediately after the coil switch contactor ON/OFF is
completed and the gate is turned ON.
The standard setting is "250".

---Setting range---
0 to 3500 (ms)

[#13116] SP116 MKIL Coil changeover current limit value

Set the time required to limit the current immediately after the coil switch contactor ON/OFF is
completed and the gate is turned ON.
The standard setting is "120".

---Setting range---
0 to 999 (Short-time rated %)
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(3) Wiring
The illustration below shows the 2 types of changeover that occur after a coil changeover, (a) A (star) - A(delta)
changeover, and (b) A (star)- A(star) changeover. As shown in (c), one of the contactors (MC1 or MC2) is turned
ON and the other is turned OFF at all of the coil changeover control circuits.

(a) A(star) - A(delta) changeover circuit

Motor terminal

olu u ]
Nt oD 6 -
ow LE WO
s % am

P s

oo MC1 [J‘ X

oo ——4—t79

o0 -

MC1: Contactor to connect low-speed coil (_X-connection)
MC2: Contactor to connect high-speed coil (A-connection)

Spindle motor

Coil changeover circuit

<Wiring of motor coil>

U u HTA
© \ o Vv \ J
O] W = W
O1— O
Spindle Spindle
drive unit drive unit
TN . - :The terminal which is assembled
L :The terminal which is assembled - at the contactor ON
at the contactor ON
A connection (MC1:0N MC2:0FF) Aconnection (MC1:OFF MC2:0N)

Wire it according to each 6 terminal’s sign (U, V, W, X, Y, Z) of spindle motor for the coil changeover.
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(b) A(star) - A(star) changeover circuit

Motor terminal

O OO
v [ vi I L
oW T o Wil 1
O OO
Spindle MC2 2 %
drive unit oge! \L;z I
oge wa ?
oge
MC1: Contactor to connect low-speed coil (1st A -connection) Spindle motor

MC2: Contactor to connect high-speed coil (2nd A -connection)
Coil changeover circuit

<Wiring of motor coil>

u SO U
V N V
oW oW,
Spindle Spindle
drive unit drive unit
:The terminal which is assembled :Z:\;teegzr:r‘\:::‘vov?ig;\‘is assembled
~ at the contactor ON
A -connection (MC1:ON MC2:0FF) A-connection (MC1:ON MC2:0FF)

Wire it according to each 6 terminal’s sign (U1, V1, W1, U2, V2, W2) of spindle motor for the coil changeover.

(c) Coil changeover control circuit (common)

MDS-E/EH Series |
RA RA
(make contact) [ (break contact)

CN9-8 MC2 MC1
(break contact) | (break contact)

@
S
SK (MC SK
& © =@
)¢ T

Coil changeover relay control circuit
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2.7.4 Proximity Switch Orientation

(1) Electrical specifications
Use a proximity switch which satisfies the following specifications.

Item Specification
Output method DC double wire system /three wire system
Power supply voltage 24V DC
Response frequency 400Hz or more
Load current 14mA or more
Residual voltage 4V or less
Leakage current 1mA or less

(2) Connecting with the drive unit

(a) When DICOM is connected to 24V

< Connection details: For proximity switch of two wire system >

MDS-E/EH-SP

Shield Proximity switch

N
— U ﬁ'ﬁ“\

Detection circuit

‘sm

< Connection details: For proximity switch of three wire system >

MDS-E/EH-SP
Shield Proximity switch
. A L L L L] N
CN9 1y 1y
20[DIcOM J ! ! A8
— v
st T TN
| 24vDC T-T-~=— = Detection circuit
_______ 1 Current direction
Case
ground

ﬁ Select the polarity of DICOM

(b) When DICOM is connected to 24G
< Connection details: For proximity switch of two wire system >

MDS-E/EH-SP
24VDC
2 Shield Proximity switch
q __________ y‘ N
[DICOM] ! —
i A }{?
! 1
‘sm | ] e ',' )i N
I T~ Cirenta rection Detection circuit
lm == ==4 Currentdirection
Case
ground — 24G

< Connection details: For proximity switch of three wire system >
Not usable.

/\ CAUTION
1. Supply the 24VDC power externally.

2. Install a proximity switch at the spot that rotates in the ratio of 1:1 to the spindle.

3. Set the spindle parameter to the pulley ratio for belt drive or to the gear ratio for gear drive.
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(3) Detection signal polarity
The table below is the polarities of the detections signals. According to the polarity, select the enable edge of the
signals with the spindle parameter (SP225/bit5).

Sensor operation Enable Drive unit input signal polarity Ers‘:zit?:r?e
P detection (CN9 DI1) :
(SP225/bit5)
Normal open .
(NO) Rising part Detection of enable
—>
Falling edge
Normal close . i 0)
(NC) Falling part I
Normal open .
(NO) Rising part Detection of enable
y ’ Rising edge
NOFTSS"M Falling part TI M

(4) Parameter setting
When using the proximity switch, set the following parameters to the spindle to be used.
When the proximity switch detection is enabled, the rotation direction of the orientation follows Z-phase detection
direction (#3106/bit0), and the rotation speed follows Z-phase detection speed (#3109).

[#3106] zrn_typ Zero point return specifications

Select the zero point return specification.

bit F : Spindle zero point detection with contactless switch
0: Normal  1: Enable spindle zero point detection using proximity switch

bit E : Control mode selection in orientation

Select non-interpolation mode when vibration occurs since the gain is high during the orientation.
0: Interpolation mode (Use the interpolation mode gain "SP002".)
1: Non-interpolation mode (Use the non-interpolation mode gain "SP001")

bit D-B :
Not used. Set to "0".

bit A-9 : Spindle/C axis zero point return direction

bitA,9=

00: Short-cut
01: Forward run
10: Reverse run

bit 8 : Designate zero point return

0: Compatible operation with our conventional series (Automatically return to zero point
simultaneously with C-axis changeover)
1: Standard setting

bit 7 : Synchronous tapping command polarity

0: Forward direction
1: Reverse direction (The standard setting when spindle and motor are directly coupled)

bit 6-5 : Synchronous tapping zero point return direction

bit 6,5=

00: Short-cut
01: Forward run
10: Reverse run
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bit 4 : Designate zero point return

0: Automatically return to zero point before synchronous tapping is started (tapping phase
alignment)
1: Not return to zero point and immediately synchronous tapping is started

bit 3 :
Not used. Set to "0".

bit 2-1 : Orientation direction

bit 2,1=

00: Short-cut
01: Forward run
10: Reverse run

bit 0 : Z phase detection direction
0: Forward direction 1: Reverse direction

[#3108] ori_sft Position shift amount for orientation

The orientation stop position can be moved with this parameter setting although normally the
position is Z -phase position. During multi-point orientation control, the stop position is determined by
the total value of this parameter and the position data for multi-point orientation of PLC input.

---Setting range---
-35999 to 35999 (0.01°)

[#3109] zdetspd Z phase detection speed

For the first S command after power is turned ON, the spindle rotates at the speed of setting value
for this parameter.

When "#3106/bitF = 1" (Spindle zero point proximity switch detection enabled), also proximity switch
is detected.

(Note) When spindle zero point return proximity switch detection is enabled, the rotation direction of
the orientation/zero point return (synchronous tapping, spindle/C axis, etc.) will follow Z phase
detection direction. And the speed will follow Z phase detection speed (In order to prevent the
influences of the delayed detection of the signal pulse edges).

[#13225] SP225 SFNC5 Spindle function 5

bit 5 : ddir Proximity switch signal enable edge
0: Falling edge 1: Rising edge

[#13227] SP227 SFNC7 Spindle function 7

bit F-C : dis Digital signal input selection

0: No signal
4: Proximity switch signal detection
Other settings: setting prohibited

< Related control signals >
Control input 5 bitD. Zero point re-detection request (ORC)
When ORC is changed from 0 to 1, the Z phase passed will be 0(control output2/bit0).

Control output 5 bitD. Zero point re-detection complete (ORF)

If the zero point re-detection is completed after the zero point re-detection request (control input5/bitD) is set to1,
ORF=1 is set. If the zero point re-detection request is set to 0, ORF=0 is set.
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3.1 Safety Function

This drive unit offers the safety function which satisfies the following harmonized standard can be offered with this drive
unit.

Each function can be available in the system consisting of the safety function compliant NC control unit and drive unit,
and various communication cables, sensors, and contactors.

3.1.1 Harmonized Standard

IEC60204-1: 2009

IEC62061: 2005(SIL2)

Machinery Directive IEC 1SO13849-1:2008(Cat.3, PL d)
(2006/42/EC) IEC61800-5-1:2007
IEC61800-5-2:2007
IEC61326-3-1:2008

3.1.2 Outline of Safety Function

Function Details
STO The torque is shut off by shutting off the energy supply to the motor. The motor power is
(Safe Torque Off) electronically shut off inside the drive unit.
Using this function enables to enhance the reliability of the brake start. In this function, the brake
SBC start signal is output redundantly and it enhances the reliability of signal path to the brake start and
(Safe Brake Control) also diagnosis the brake signal output end. It detects the brake start circuit defect and wiring defect
etc.

Safety function assumes the following configuration.
A)The machine is equipped with at least one safety door.
B)Safety is ensured when the safety door is closed.

When an operator requests to open the safety door, enable the safety function and release the lock on the safety door.
Safety is ensured by enabling the safety function while the safety door is open. When canceling the safety door open
request, the safety door enters the locked state and safety function will be released.

/\ WARNING

The sequence of enabling or disabling the safety function by opening or closing the door is required to take necessary
actions at the machine manufacturers.

/\ WARNING

Precautions for the safety function described in this manual are as follows.

Read carefully all the following fundamental precautions for safety to prevent human injury or property damage.

1. Only a qualified person is authorized to perform the installation, start, repair, or adjustment of the device in which these
equipment are installed.

2. The qualified person must be familiar with the laws of the country where the device into which this product is built is
installed, especially the standards described in this book, and the requirements which are listed in EN ISO 13849-1,IEC/
EN 61508,IEC 61,800-5-2 and IEC 60,204-1.

3. To perform the start, programming, setting and maintenance of the device in accordance with the safety standards, the
staff who undertakes these work should obtain permission from the company it belongs to.
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3.2 STO (Safe Torque Off) Function

/\ CAUTION

Device manufacturer accepts responsibility for all the risk assessments and related residual risks. The followings are the

residual risks relevant to the STO function. Mitsubishi Electric will not accept liability for any accidents such as damage or

injury caused by such residual risks.

1. STO function is a function to remove the energy of the motor electronically and not the function to shut off the input
power to the drive unit or the connection between the drive unit and the motor physically. Therefore, the risk for electric
shocks cannot be eliminated with the STO function. To prevent electric shocks, use the EMG function.

2. STO function is a function to disable the energy to the motor electronically. It does not guarantee the shutoff or the

procedure for the deceleration control of the motor.

Read carefully the manual of each safety-related device for the correct installation, wiring, and adjustment.

For all the safety-related relay, sensor, etc., use the one which satisfies the safety standards. TUV SUD has confirmed
that the safety-related parts by Mitsubishi Electric described in this manual satisfy EN ISO13849-1 Category 3, PL d.

3. Even though the STO function is enabled by the STO switch, voltage may still be residual at the servo motor for the delay
specific to the device.

4. Safety is not guaranteed until the installation or adjustment for the safety-related parts in the system has been
completed.

5. When replacing the drive unit, make sure that the new product is the same as the one before the replacement. After the
installation, be sure to confirm the performance of the safety function before operating the system.

6. Perform all the risk assessments and safety level certifications for the whole device and system. The use of a third-party
certifier such as TUV SUD is recommended as a final safety certification of the system.

7. To prevent the accumulation of failure, perform an appropriate safety confirmation check at regular intervals as required
by the safety standards. The safety confirmation check must be performed at least once a day regardless of the safety
level of the system.

8. When up-and-down short circuit is occurred to the power module of the drive unit, the servo motor shaft rotates for up to
0.5 revolution.

9. Be sure to supply the STO input signal (STO1, STO2) from one power supply. If the power is divided, STO shutoff state
may not be realized due to a malfunction of the STO function caused by a sneak current.

/\ DANGER

Improper installation of a safety-related device or a system could cause a operation state without safety guaranteed and
may lead to a serious or fatal accident.

Preventive measure against the above danger

As described in IEC 61800-5-2, the STO (Safe Torque Off) function is a function not to supply a energy from a drive unit to
a motor and does not guarantee that a motor is not moved by an external force and other influence.

Take safety measure such as brake or counter balance additionally when the external force is acted on by the motor itself.
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Safe Torque Off function is a shutoff function which does not provide the energy to the motor capable of generating
torque and it shuts off an energy supply electronically inside the drive unit.
STO function can be used in the following two ways ((1) and (2) below).

(1) Network STO function
[1] System configuration and wiring
STO function shuts off the motor power of all axes in the system.
Warning A4(sub-number 0001) is detected while STO function is shutting off the motor power.

< A system configuration example when using network STO function >

Safety I/O unit NC Drive unit Power supply

unit
Rl 5 Td

Emergency = - Optical
stop input I < communication

=
STO sttan via

optical
communication

Power shutoff
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(2) Dedicated wiring STO function

[

(1) External door open

(Dual signal input) P i
%/ Door \

[2]

System configuration
This method is used to shut off the motor power with STO function only for the specific axis.

For example, to shut off the motor power with STO function only for the magazine rack axis, install a safety
door for tool change and directly connect the door open/close signal to the STO signal input (CN8) of the drive

unit. Warning A4(sub-number 0001) is detected while STO function is shutting off the motor power.

(Note)  Always insert the provided short-circuit connector to CN8 for other than magazine rack axis and

cause short circuit in the STO signal.
Manufacturer : Tyco Electronics < Type > Connector set: MR-DO5UDL3M-B

< A system configuration example when using dedicated wiring STO function >

Optical communication

MDS-E/EH
Series

(2) STO signal is input
from the CN8 connector

(3) The STO function shuts off the
power for only the magazine rack axis.
Drive unit: Warning A4 (sub-number 0001)

Shutoff

STO shutoff
LERS]\[]

command

Z ~ STO1, STO2 signal

Input/output signal and operation sequences

The drive unit is equipped with a connector (CN8) which provides dedicated wiring STO function. The energy
supply to a motor can completely be shutoff by using this connector with external safety device. The following

wiring and parameter setting (SV113,SP229/bit8) are required when using the connector (CN8).
Dedicated wiring STO function can be disabled by inserting the following connector to CN8.
Manufacturer : Tyco Electronics < Type > Connector set: MR-DO5UDL3M-B

Connector for dedicated wiring STO signal (CN8) and signal array

Safety input signal MDS-E/EH Series
STO1
STO2

G Connector for dedicated wiring
TOF1 STO input/output signal (CN8)

10 unit
for NC controller

CN8

TOF2
Bel ™9
~Signal name | Connector pin No. Details 1/O class

STO_COM CN8-3 STO input signal common DI

STO1 CN8-4 STO input signal 1 DI

STO2 CN8-5 STO input signal 2 DI

TOF1 CN8-6 TOF output signal 1 (STO1 signal input state) DO

TOF2 CN8-7 TOF output signal 2 (STO2 signal input state) DO
TOF_COM CN8-8 TOF output signal common DO
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< Operation sequences example for dedicated wiring STO function >

SERVO ON . .
Servo OFF signal Input the STO signal in servo OFF status. ,7
9% SERVO OFF g
STO1 signal
«
” Drive unit detects dual signal warning A4(sub-number 0001)
STO2 signal « by the STO signal input (power shutoff) state in servo OFF.
»
Actual door Door close
operation Door open _\ (}(’
STO signal
switching
timing

1. Do not connect a cable to pin 1 and 2 of CN8. A malfunction or failure may result.

2. Input the STO signal during servo OFF.

Q¢ POINT
1. For this function which inputs the STO signal directly to the drive unit, safety is ensured by inputting synonymous STO
signals redundantly to shut off the energy supply with the independent control.

2. Diagnosis for the input status of STO signal can be performed by using TOF signal.
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External input/output signal connection example when using a NC controller

Door signal contact 10 unit
Shutoff for NC controller
Shutoff Drive unit effect
command
STO1 |4 T 8 TOF_COME_
102 |5 T E_ 6 |Tor1
rsm_com 3 7 T7or2

Detail description of external input/output signal connection
Details of the input/output signal as stated before (refer to "I/O class" in the table) are shown below. Connect to an
external device by referring to this section.
(a) Digital input interface: DI
Provide a signal with a relay or open-collector transistor.

[1] Sink input/output interface

Drive unit 1 | Input voltage at external contact ON | 24VDC+10%
STO_COM 2 | Input current at external contact ON | 10mA or more
1
.m. | 3 Iglr:J:t voltage at external contact 4V or less
Switch A
AYA 4 Input current at external contact 2mA or less
_ OFF
| II STO1/STO2 5 | Input resistance 4kQ
24VDC +10% 6 | Tolerable chattering time 1ms or less
200mA 7 | Input signal holding time 600ms or more
[2] Source inputioutput interface 8 | Input circuit operation delay time 10ms typ 30ms or less
Drive unit
—_ lSTO_COM
—
4kQ -
Switch Gg ;
I stosto2 |
I" T
24VDC +10%
200mA

(b) Digital output interface: DO
Maximum 1.3V of voltage drop occurs inside the drive unit.

Drive unit
The drive unit is Insulation method Insulation
damaged when the Rated load voltage 24V
Load | polarity is reversed.
TOF1/TOF2 | —> Rated current 40mA or less

Maximum current

50mA or less

Rush current

100mA or less

M
<« E} TOchOMI I—‘%’/—+

1
T (Note) 24VDC#10%
200mA

o O | W N =

Internal voltage drop 1.3V orless

/\ CAUTION

Maximum 1.3V of voltage drop occurs inside the drive unit. Select an external connection device operable in the output

voltage after the voltage drop.
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[3] Parameter setting
Input observation for dedicated wiring STO signal is set with the parameter SV113,SP229/bit8. The following
parameter setting is not to enable or disable the shutoff function of STO function performed by the H/W.
When using network STO function only, make sure to set to "0".

< Servo parameter >

[#2313] SV113 SSF8 Servo function 8

bit 8 : sto Dedicated wiring STO function
0: Dedicated wiring STO function unused 1: Dedicated wiring STO function used

< Spindle parameter >

[#13229] SP229 SFNC9 Spindle function 9

bit 8 : sto Dedicated wiring STO function
0: Dedicated wiring STO function unused 1: Dedicated wiring STO function used
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[4] Related alarm and warning
If the dual signal error (4D) or dual signal warning (A4) occurs, the alarm, axis name and sub-number that
indicates the detected factor will appear on the NC Diagnosis screen as shown below:

S05 Safety function error OOOO O
OOOO : Alarming factor (hexadecimal)
U : Axis name

S53 Safety function warning OOOO 0O
OOOO :Warning factor (hexadecimal)
] : Axis name

When dual signal error 4D occurs, eliminate the factor of illegal parameter setting or STO signal input by
referring to the following.

In addition, while the power is shut off by STO signal, dual signal warning A4 is detected regardless of SV113/
bit8 or SP229/bit8 setting.

< Sub-number for dual signal error (4D) >

Sub-No. Name Details Reset Stop method
method
- The parameter setting for dedicated wiring STO function
SV113/bit8 or SP229/bit8) is wrong.
0001 Power shutoff error - T(he connector to disable S)TO is no?installed correctly
when not using dedicated wiring STO function. Servo: .
0002 lllegal power shutoff error | STO signal is input by dedicated wiring STO function during servo ON. NR gglr:]adrgc stop
0004 STO signal mismatch STO signal is illggally input by dedicated wiring STO fungtion during servo OFF. Coast t<.> a stop
error at servo OFF (lllegal input : Signal input state for STO1 and STO2 is mismatched.)
0006 STO signal mismatch STO signal is illggally input by dedicated wiring STO _fungion during servo ON.
error at servo ON (lllegal input : Signal input state for STO1 and STO2 is mismatched.)

(Note 1)Resetting methods
NR: Reset with the NC RESET button.
(Note 2)Dedicated wiring STO function is determined with the parameter (SV113:SSF8/bit8 for servo and SP229:SFNC9/bit8 for spindle) setting.

< Sub-number for dual signal warning (4D) >

Sub-No. Name Details Reset Stop method
method
0001 During STO signal shutoff | STO signal is normally input and the power is shut off. * -

(Note 1)Resetting methods
*: Automatically reset once the cause of the warning is removed.
(Note 2)Warning A4 is detected regardless of SV113/bit8 or SP229/bit8 setting while the power is shut off by STO signal.
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3.3 SBC (Safe Brake Control) Function

(1) Diagnosis of Motor brake starting path
In this method, the communication path of NC unit and Drive unit, and the safe brake control circuit which is
redundant inside the drive unit are diagnosed. When the communication error between NC unit and Drive unit
occurs, the safety communication alarm is issued. Additionally, when status is inconsistent with the crosscheck in
the safe brake control circuit inside the drive unit, the VO7 DRV safe circuit error (SBC circuit diagnosis error) alarm
is issued. In both cases of alarms, the motor power gets shut OFF by safety stop (STO / SS1).

DRIVE
NC =|
Safety Brake signal I |
B _—
communication Safety L
DRIVE I/'F } - f ircuit inf ti SBC circuit 24VDC
obeem aton CII‘CL:I information
l Crosscheck
I Motor brake
Safet G — o | —
observailion Circuit information ~ SBC circuit ; £ |
—— = !
Brake signal [ —
| 4
SBC circuit status (1CH) g
SBC circuit status (2CH) | |H SBC circuit status inconsistency tolerable time
circuit status

In safety stop

Diagnosis of Safe brake control circuit

Safe brake circuit error alarm

» Time

(2) Motor brake request output when the power shut OFF
When the motor shuts OFF, the drive unit receives the STO request from NC unit and starts the motor brake at the
same time. Also, when the drive unit receives the STO request from NC unit, it waits to execute the power shut OFF
for the period of time that is set to #51185 STO_EXEWT. Set the STO_EXEWT in such a way as to execute the
power shut OFF after the brake start.

Safety related alarm Q
A
NC to Drive STO request g

Motor brake start |

STO execution

Regular time (#51185 STO_EXEWT)

Power shut OFF sequence of Motor brake starting method
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4.1 Initial Setup
4.1.1 Setting the Rotary Switch

Before turning on the power, the axis No. must be set with the rotary switch. The rotary switch settings will be
validated when the drive units are turned ON.

< Drive unit >

1-axis 2-axis 3-axis 1-axis 2-axis
servo drive unit servo drive unit servo drive unit spindle drive unit spindle drive unit
(MDS-E/EH-V1) (MDS-E/EH-V2) (MDS-E-V3) (MDS-E/EH-SP) (MDS-E-SP2)

L axis M axis L axis M axis S axis

MDS-E/EH-V1/V2/SP, MDS-E-V3/SP2 setting

Rotary switch setting AXIS NO.
1st axis
2nd axis
3rd axis
4th axis
5th axis
6th axis
7th axis
8th axis
9th axis
10th axis
11th axis
12th axis
13th axis
14th axis
15th axis
16th axis

M m| O O @ > © oo N o ;| K W N = O
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< Power supply unit >

Power supply unit
(MDS-E/EH-CV)

©
=)
MDS-E/EH-CV setting
Rotary switch setting Setting items
0 Normal setting
1~3 Setting prohibited
4 External emergency stop setting
5~F Setting prohibited

4.1.2 Setting DIP Switch

Setting the DIP switches is necessary prior to turning ON the power. Setting of the DIP switches at the time of turning ON
the power is validated. The DIP switches shall be as the standard setting (all the switches OFF).

The switches are OFF when facing bottom as illustrated.

— S axis Setting unused axis

) . ) Unused axis can be set by turning the switches ON.
—— M axis Setting unused axis | \When there is unused axis for the drive unit,
set unused axis.

L axis Setting unused axis

/\ CAUTION

An axis set unused is not included in the functional safety.
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4.1.3 Transition of LED Display After Power Is Turned ON

When CNC, each drive unit and the power supply unit power have been turned ON, each unit will automatically execute
self-diagnosis and initial settings for operation, etc. The LEDs on the front of the units will change as shown below
according to the progression of these processes.

If an alarm occurs, the alarm No. will appear on the LEDs. Refer to section "LED display when alarm or warning occurs'
for details on the alarm displays.

Drive units Power supply unit
LED display LED display
[l | Drive unit initialization complete
I'1)1J1| waiting for NC power start up NC power
ON
Waiting for NC
power start up *NC power ON i
F'l H _NC power ON_ 'l:'l [ h 'C" In initializing
1 L .
L [f ] Initializing completed
":‘l d Executing |r1t[t|a| NG , b Contacior OFF
communication wi "I Ready OFF state
i [=] Inready ON
":l' E ": (In Charging)
= J ’=] Contactor ON
——— Emergency stop state o
': Il The LED will alternate between | Ighservo ON |
L| 1 F#—E7 - notlit. Q (Charge completed)
— (#is the set axis No.)
Servo ON state ¢ Servo OFF state
—'—' ri Emergency stop state
i el A
NC power OFF I Repeats lighting and going out.

(1st axis in the display example)

/\ CAUTION

1. Always input emergency stop when starting the servo system.

2. Do not insert or extract the external STO input connector (CN8) after starting the servo system. Motor power will be shut

off and it may cause the collision of machine.
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4.2 Setting the Initial Parameters for the Servo Drive Unit

The servo parameters must be set before the servo system can be started up. The servo parameters are input from the
NC. The input method differs according to the NC being used, so refer to each NC Instruction Manual.
When setting the initial setting parameters, perform the following settings in each system.

<For semi closed loop control (single-axis control)>
(1) Set the standard parameters in the section "4.2.5 List of Standard Parameters for Each Servo Motor".
(2) "4.2.1 Setting of Servo Specification Parameters”

< For full closed loop control (single-axis control) >
(1) Set the standard parameters in the section "4.2.5 List of Standard Parameters for Each Servo Motor".
(2) "4.2.1 Setting of Servo Specification Parameters”
(3) "4.2.2 Setting of Machine Side Encoder"

<For full closed loop control with a distance-coded reference scale (single-axis control)>
(1) Set the standard parameters in the section "4.2.5 List of Standard Parameters for Each Servo Motor".
(2) "4.2.1 Setting of Servo Specification Parameters"
(3) "4.2.2 Setting of Machine Side Encoder"
(4) "4.2.3 Setting of Distance-coded Reference Scale"

< For speed command synchronous control >

(1) Setthe standard parameters in the section "4.2.5 List of Standard Parameters for Each Servo Motor".

(2) "4.2.1 Setting of Servo Specification Parameters"

(3) "4.2.2 Setting of Machine Side Encoder”

(4) "4.2.4 Setting of Speed Command Synchronous Control"

(Note)  For the position command synchronous control, perform the items of single-axis control for each axis.
Setting the initial parameters above enables the test operation for the servo axis (Ex. manual pulse feed, low-speed JOG
feed). When machine resonance occurs, check the machine resonance frequency at AFLT frequency on the drive
monitor screen and set to the following servo parameters (When the AFLT frequency displays "0", resonance is not
occurring).

[#2238] SV038 FHz1 Notch filter frequency 1

Set the vibration frequency to suppress when machine vibration occurs.
(Normally, do not set 80 or less.)

---Setting range---
0 to 2250 (Hz)
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4.2.1 Setting of Servo Specification Parameters

(1) Basic specification parameters
When performing absolute position control, set the axis specification parameter #2049. When the setting value of
#2049 is "1 to 4", "SV017/bit7" is automatically set to the absolute position control.
It is not possible to set SV017/bit7 directly.

[#2049(PR)] type Absolute position detection method

Select the absolute position zero point alignment method.

: Not absolute position detection (Incremental control)

: Stopper method (push against mechanical stopper)

: Marked point alignment method | (The grid point is the reference position.)

: Dog-type (align with dog and near point detection switch)

: Marked point alignment method I
(The position with which the mark was aligned is the reference position.)

: Simple absolute position (Not absolute position detection, but the position when the power is
turned off is registered.)

AWN-20O

©

[#2217(PR)] SV017 SPEC1 Servo specification 1

bit 7 : abs Position control
These parameters are set automatically by the NC system.

0: Incremental 1: Absolute position control

(2) Electronic gear related parameters
Servo control is performed by changing NC command unit to servo control unit with the following parameters
(electric gear). Even if each parameter is within the setting range, overflow of the electric gear coefficient may be
occur. When the overflow of the electric gear occurs, initial parameter error (servo alarm 37) will occur.

[#2201(PR)] SV001 PC1 Motor side gear ratio

[#2202(PR)] SV002 PC2 Machine side gear ratio

Set the gear ratio in the machine side when there is the gear between the servo motor's shaft and
machine (ball screw, etc.).

For the rotary axis, set the total deceleration (acceleration) ratio.

Even if the gear ratio is within the setting range, the electronic gears may overflow and an initial
parameter error (servo alarm 37) may occur.

[#2218(PR)] SV018 PIT Ball screw pitch/Magnetic pole pitch

Set the ball screw pitch. For the rotary axis, set to "360".

[#2219(PR)] SV019 RNG1 Sub side encoder resolution

Set the same value as SV020.
For the full-closed loop control, refer to "Setting of Machine Side Encoder".

[#2220(PR)] SV020 RNG2 Main side encoder resolution
Normally, set to "0".
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[#2236(PR)] SV036 PTYP Power supply type

bit F-C : amp

Set the power backup function to be used.
No function used : 0
Deceleration and stop function at power failure : 8
Retraction function at power failure : C

bit 7-0 : ptyp External emergency stop setting

When the emergency stop input signal of the power supply unit is "disabled"
Power supply unit is not connected : 0000h
MDS-E-CV-37 / MDS-EH-CV-37  :0004h
MDS-E-CV-75 / MDS-EH-CV-75  : 0008h
MDS-E-CV-110 / MDS-EH-CV-110 :0011h
MDS-E-CV-185 / MDS-EH-CV-185 : 0019h
MDS-E-CV-300 / MDS-EH-CV-300 : 0030h
MDS-E-CV-370 / MDS-EH-CV-370 :0037h
MDS-E-CV-450 / MDS-EH-CV-450 : 0045h
MDS-E-CV-550 / MDS-EH-CV-550 : 0055h
MDS-EH-CV-750 :0075h

When the emergency stop input signal of the power supply unit is "enabled"
(Note) Set the power supply rotary switch to "4".
Power supply unit is not connected : 0000h
MDS-E-CV-37 / MDS-EH-CV-37 : 0044h
MDS-E-CV-75 / MDS-EH-CV-75 : 0048h
MDS-E-CV-110 / MDS-EH-CV-110 : 0051h
MDS-E-CV-185 / MDS-EH-CV-185 : 0059h
MDS-E-CV-300 / MDS-EH-CV-300 : 0070h
MDS-E-CV-370 / MDS-EH-CV-370 :0077h
MDS-E-CV-450 / MDS-EH-CV-450 : 0085h
MDS-E-CV-550 / MDS-EH-CV-550 : 0095h
MDS-EH-CV-750 :00B5h
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4.2.2 Setting of Machine Side Encoder
(1) Setting of the machine side encoder specification

[#2225(PR)] SV025 MTYP Motor/Encoder type

Set the position encoder type, according to the machine side encoder specifications.

bit F-C: pen Position encoder
Rectangular wave signal output rotary scale : pen=4

OSA405ET2AS, OSAB76ET2AS . pen=6
Serial signal output rotary scale . pen=6
Rectangular wave signal output linear scale : pen=8
Serial signal output linear scale . pen=A

[#2219(PR)] SV019 RNG1 Sub side encoder resolution

For a ball screw side encoder
OSA405ET2AS : RNG1=0
OSAB76ET2AS : RNG1=0
For a linear scale
Set the number of pulses per ball screw lead in one "kp" increments.
For a rotary scale
Set the number of pulses per revolution in one "kp" increments.

Note that the value must be input in increments of 10K pulses (the 1st digit of the setting value is
"0").
If any restriction is imposed due to the above condition, also set SV117 in one pulse increments.

[#2317(PR)] SV117 RNG1ex Expansion sub side encoder resolution

To set the resolution of the machine side encoder in one pulse increments, set the number of pulses
of the encoder by 4-byte data in total to SV117 (high-order 16bit) and SV019 (low-order 16bit).

SV117= Quotient of the number of pulses divided by 65536 (If the quotient is 0, set SV117 to -1).

SV019= Remainder of the number of pulses divided by 65536
(SV019 can be set in one pulse increments).
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(2) Setting table for each encoder
Rectangular wave signal output encoder

Manufacturer Encoder type Interface unit type Contr?l SVo025 SVo019 SvV117
resolution
(SV0T8xT000/7.0)/65536=
g-0um 8200 remainder quotient
(SV018x1000/0.5)/65536=
0.5um 82 00 ) i
SR74 . remainder quotient
MAGNESCALE SR84 Not required P 52 00 (SVOT8XTO0070-T)/65536=
L remainder quotient
(SV0T18xT000/0.05)/65536=
0:05um 8200 remainder | quotient
IBV 101 (10 divisions) 0.5um 82 00 rem;i\égg8x1000/0'5)/6523u%?iem
LS187 . (SV018%1000/0.05)/65536=
HEIDENHAIN LS487 IBV 102 (100 divisions) 0.05um 8210 remainder quotient
BV 660B (400 (SV0T8x7000/0.0125)/65536=
divisions) LRPETI 8200 remainder quotient
Other Rectangular wave . Signal frequency (SV018x%1000/(signal cycleum/4)) /65536 =
manufacturers output scale Not required pum/4 8200 remainder | quotient
(Note) When the quotient is "0", "SV117 = -1" is applied.
Mitsubishi serial signal output encoder (Incremental)
. Control
Manufacturer Encoder type Interface unit type X SV025 SVo19 SV117
resolution
SR75 0.17pm A2 00O SV018/0.1 0
MAGNESCALE SR85 Not required 0.05um A2 00O SV018/0.05 0
0.0Tum A2 00 SV018/0.01 0
LS187 EIB192M A4 20pm (SV018x819200)/65536 =
LS487 EIB392M A4 20pm (AL [T Az00 remainder quotient
ERM280 1200 E e SR 19,660,800p/rev 6200 0 300
HEIDENHAIN ERM280 2048 EB192M C6 2048 | 33 554,432pirev | 6200 0 512
Signal cycle pum/ (SV018%x512000/signal cycle um)/65536 =
LS187C LIk 512 Az 00 remainder quotient
LS487C EIB192M A5 4uym Signal cycle ym/ A2 OO (SV018%16384000/signal cycle um)/65536=
EIB392M A5 4um 16384 remainder quotient
SIN wave output Signal cycle pm/ (SV018%x512000/signal cycle um) /655356 =
Other linear scale MDS-B-HR 512 Az00 remainder quotient
manufacturers SIN wave output MDS-B-HR Signal frequency 62 00 (Slgnal frequench512)/6553§ =
rotary scale x512p/rev remainder | quotient
(Note 1) When the quotient is "0", "SV117 = -1" is applied.
(Note 2) The communication specification of EIB192M/392M is "MITSU02-4".
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Mitsubishi serial signal output encoder (Absolute position)

Manufacturer Encoder type Interface unit type Control SV025 SV019 SV117
resolution

e OSAZ05ET2AS 1,000,000p/rev 1000 0
ELECTRIC OSA676ET2AS Not required 16,000,000p/rev 62 00 16000 0
MBA405W 4,000,000p/rev 4000 0
SR67A 0.7pm A200 SV018/0.1 0
SR77 Not required 0.05um A2 00 SV018/0.05 0
MAGNESCALE SR87 0.07um A200 SV018/0.01 0
- 8,000,000p/rev 62 00 8000 0
RU77 Not required 32,000,000p/rev | 62 CIC] 32000 0
LC193M - 0.05um A200 SV018/0.05 0
LC493M S 0.07um A2 OO SV078/0.07 0
LC195M SNer ] 0.01um A200 SV018/0.01 0
LC495M q 0.001pm A200 SV018/0.001 0
HEIDENHAIN LC291M LC291M 0.07um A2 00 SV018/0.01 0
RCN223M Not required 8,000,000p/rev 62 00 8000 0

RCN227M Not required 134,217,728plrev | 62 001 0 2048

I~ RCN727M -

RCN827M Not required 134,217,728plrev 62 00O 0 2048
AT343 Not required 0.05um A200 SV018/0.05 0
AT543 Not required 0.05um A200 SV018/0.05 0
Mitutoyo - (SV0T18%x204800)/65536 =

AT545 Not required (20/4096) pm A2 00 remainder quotient

ST748 Not required 0.7ym A200 SV018/0.1 0
MPRZ Series ADB-20J71 8,000,000p/rev 62 00 8000 0
Mitsubishi Heavy MPS Series ADB-20J60 0.05um A200 SV018/0.05 0
Industries L S ADB-20J60 7,200,000p/rev A2 00 7200 0
ADB-20J60 14,400,000p/rev | A2 OOJ 14400 0
SAM Series Not required 0.05um A2 00 SV018/0.05 0
SVAM Series Not required 0.05um A200 SV018/0.05 0
FAGOR GAM Series Not required 0.05um A2 000 SV018/0.05 0
LAM Series Not required 0.1um A2 00 SV018/0.1 0
) ) 8,000,000p/rev 62 00 8000 0

b EEES e 134,217,728plrev | 62 LIC1 0 2048
A - 0.05um A200 SV018/0.05 0
Renishaw L LD Not required 0.001pm A2 000 SV018/0.007 0
T T 8,000,000p/rev 62 OO 8000 0

q 134,217,728plrev | 62 101 0 2048

(Note 1) When the quotient is "0", "SV117 = -1" is applied.
(Note 2) The communication specification of LC195M/LC495M/LC291M is "MITSUOQ3-4".
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For MPI scale, set the following parameters depends on the number of poles.

[#2217(PR)] SV017 SPEC1 Servo specification 1

bit 8 : mp MPI scale pole number setting
0: 360 poles 1: 720 poles

(3) Setting of the installation polarity of the machine side encoder
Since the installation polarity may not be judged from the encoder appearance, confirm the installation polarity of
the machine side encoder with moving the axis by hand after the installation.
If "Motor end FB" or "Machine end FB" on the NC drive monitor screen changes to the opposite polarity when the
axis is moved, set "SV017/bit4" to "Reverse polarity".

[#2217(PR)] SV017 SPEC1 Servo specification 1

bit 4 : sdir Sub side encoder feedback
0: Forward polarity 1: Reverse polarity
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(4) When using MBA405W with the machine side encoder
The absolute position in a rotation is decided by detecting Z-phase signal with the main head (Z-phase signal position
mark passes the main head) at initial power ON for MBA405W although it is an absolute encoder. Once this is
completed, the absolute position is kept by the battery connected to the drive unit even if the power turns OFF.

Therefore, unlike other absolute position encoders (such as OSA405), the following setup is required at initial power ON.

Connect the battery.

Start the initial setup Perform with the following

~

y

parameter setting.
Full-closed loop
A 4 Parameter |  system
[1] NC power ON Setting value
#2049 type 0
> SV019 RNG1 4000
> -
| SV020 RNG2 Set t.he resolutlon for
main side encoder
Drive unit / NC power ON again ‘ SV025 MTYP 6200
N <Note>
NC monitor displays "MB * 405W"

at initial setup

Yes

When passing Z-phase without using the
power, always perform at an emergency

[2] Is alarm 25 detected?

_/

[3] Release the emergency stop

v

stop state.

Men the display of the following NC
monitor changes to a different polarity
by moving the axis, check the encoder
installation polarity.

"Diagn"—"Drv mon"

—"Motor end FB" and
"Machine end FB"

< Encoder installation polarity >
SV017(SPEC)/bit4(sdir)

=0 (Forward polarity)

© 1 (Reverse polarity)

[4] Pass Z-phase by driving the motor with
manual or JOG operation
*Check the following on NC monitor
- The count up of the cycle counter

Check the NC monitor display for encoder type
- "MB*405W" display

[5] Emergency stop (Alarm 37 / error number 2454 is detected)

=Check whether Z-phase is passed
- "MBE405W" display

v

=Check whether the correct encoder is used
A

Set the parameter for enabling the absolute

position control

- Set the absolute position zero point alignment
method of the system to the axis specification

6]

parameter #2049.

@ck the encoder type displayed
on the following NC monitor.

[7] NC power ON again

"Diagn"—"Drv mon"
—"Machine end encoder"

-

[8] Is the display for encoder type
"MBA405W"

and drive LED "A3" display; disappeared? No

Yes

Initial setup completed

D

/\ CAUTION

after the initial setup is completed.

1. Alarm 37 / error number 2454 is detected before the initial setup operation, but this is not a fault. The alarm will be
cleared after the initial setup is completed and by turning the NC power ON again.

2. The NC monitor displays "MB*405W" before the initial setup is completed. It will be correctly displayed as "MBA405W"

/\ CAUTION

1. The absolute position data will immediately be lost if the cable between the drive unit and preamp of MBA405W or the
battery is removed. When the cable between the drive unit and encoder is disconnected, perform the setup above again.

2. Replace the batteries with new ones immediately after the battery voltage drop alarm (9F) has been output.
Replace the batteries while applying the drive unit's control power.
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(5) Setting of the machine side encoder alarm detection
When using a rectangular wave linear scale, set the following parameters.

[#2235] SV035 SSF4 Servo function 4

bit 7 : ckab No signal detection 2
Set this to use rectangular wave output linear scale.
This enables the detection of No signal 2 (alarm 21).
0: Disable 1: Enable
[#2398] SV198 NSE No signal 2 special detection width

Set the special detection width for the no signal 2 (alarm 21).
When "0" is set, the detection will be performed with a 15 u m width.

---Setting range---
0to 32767 (. m)
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4.2.3 Setting of Distance-coded Reference Scale

(1) Setting of the base specifications
In order to set the distance-coded reference scale, the following setting follows "Setting of Machine Side Encoder".

[#2281(PR)] SV081 SPEC2 Servo specification 2

bit 7 : szchk Distance-coded reference scale reference mark

Set the number of reference marks to be passed during the reference position calculation. If an error
occurs in passing the reference mark, the neighboring mark is checked. When an error is detected
three times in total, the alarm "42" will occur.

0: Check at 4 points (standard) 1: Check at 3 points

bit 3 : absc Distance-coded reference scale
0: Disable 1: Enable

[#2330(PR)] SV130 RPITS Base reference mark interval

Set the interval between the base reference marks arranged at regular intervals on the distance-
coded reference scale. When the base reference mark interval (SV130) and the reference mark's
auxiliary interval are in the specified relationship, the distance-coded reference scale is judged to be
connected.

Following is the specified relationship.

(SV130%1000) / SV131 >= 4 (No remainder)

---Setting range---
0 to 32767 (mm)

[#2331(PR)] SV131 DPITS Auxiliary reference mark interval

Set the auxiliary interval of reference mark in the distance-coded reference scale.

---Setting range---
0to 32767 (um)

Base Reference Base Reference ~ Base
reference mark mark reference mark mark reference mark
\ 4 \ 4 \ 4 \ 4 \ 4
] 1 1 1 ] 1 ] 1 1 1 1 1 1 ] : ] 1 ]
] 1 1 1 ] 1 ] 1 1 1 ] ] 1 ] 1 1 ]
] ] ] ] ] ] ] ] ] ] ] ] ] ] ! ] ] ]
] ] ] ] ] ] ] [} ] ] ] ] ] ] ! ] ] ]
] ] [} ] ] [} ] ] ] ] ] ] ] ] : ] ] ]
] ] [} ] ] ] ] ] ] [} ] ] ] ] ' ] ] ]
: i EEEEEE i EEh R H I HHT L :
_)5_(_
Base reference mark interval Auxiliary reference mark interval
(SV130) (SV131)

Incremental scale of distance-coded reference scale
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(2) Setting of the distance-coded reference check function
If The reference marks are checked at four points by the basic point computer processing, the basic point can be
recreated almost certainly. If you would like to strengthen the check further, set the distance-coded reference check
function, which executes the relation check with a coordinate of the motor side encoder during the basic point
calculation after the power-on.
When an error occurs, "Alarm 42" is detected. The battery option is required to use this function since the motor
side encoder is under the absolute position control.

<Initial setup of the distance-coded reference check>
Performed this initial setup at the start of the system setup, linear scale exchange, or motor exchange.
(1) Complete the setup of the distance-coded reference scale.
( Complete the base specification setting, and enable the basic point establishment.)
(2) Turn the power ON again after setting "SV137 = -1".
(Under a state of the distance-coded reference check initial setup warning "A3".)
(3) Perform the reference point return.
(4) Conform that the warning "A3" turns OFF.
(5) Setthe value of "Rn", "Pn" and "MPOS" to "SV134", "SV135" and "SV136" on the drive monitor.
(6) When SV137=32767, the distance-coded reference check function is disabled.

[#2334] SV134 RRn0 Distance-coded reference check / revolution counter

[#2335] SV135 RPnOH Distance-coded reference check /position within one rotation High

[#2336] SV136 RPnOL Distance-coded reference check / position within one rotation Low

Set this parameter to operate distance-coded reference check when using distance-coded reference
scale.

During the distance-coded reference check initial setup (SV137:RAER=-1), set the following items
on the NC drive monitor screen after the distance-coded reference check initial setup warning A3
turns OFF.

SV134=Rn, SV135=Pn, SV136=MPOS

[#2337] SV137 RAER Distance-coded reference check allowable width

For the distance-coded reference check function when using distance-coded reference scale, set the
allowable gap from the reference point position data calculated by the main side encoder. When the
gap exceeds the allowable range, reference point created by distance-code is judged as wrong and
detects alarm 42.

The standard setting value is "basic reference mark interval (SV130) / 4".

SV137=0 setting carries out the same operation as the standard setting value.

SV137=-1 setting enables the distance-coded reference initial set up mode and displays setting
values of SV134 to SV136 on NC drive monitor.

To enable the distance-coded reference check function, SV081/bit3=1setting and a battery option
are needed.

---Setting range---
-1 to 32767 (mm)
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4.2.4 Setting of Speed Command Synchronous Control

This section explains about the setting of the speed command synchronous control of the full closed loop control. The
servo parameter setting during the position command synchronous control is same as single axis.

[#2225(PR)] SV025 MTYP Motor/Encoder type

Set the position encoder type for the secondary axis to "D". The same value is set for 2-axis drive
unit, 3-axis drive unit and two 1-axis drive units.

bit F-C : pen Position encoder

Speed command synchronization control primary axis  : pen=A
Speed command synchronization control secondary axis : pen=D

/\ CAUTION

1. When performing the speed command synchronous control with 2-axis drive unit (MDS-E/EH-V2), make sure to set L-
axis as primary axis. When performing the speed command synchronous control with 3-axis drive unit (MDS-E-V3),
make sure to set L-axis as primary axis and M-axis as secondary axis.

2. The rectangular waveform output scale is not available for the speed command synchronous control.

3. The distance-coded reference scale is not available for the speed command synchronous control.

4. When using speed command synchronization control, the following setting of NC side is required.

- Set bit3 of #1281:ext17 to "0" and disable the synchronous error automatic correction function at servo ON.

- Set #1064:svof of the primary axis and secondary axis to "0" and disable the error correction at servo OFF for both
axes.

- The parameter settings related to the machine error compensation such as quadrant protrusion compensation must be
the same for the primary axis and secondary axis.
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4.2.5 List of Standard Parameters for Each Servo Motor
(1) 200V Standard motor HG Series

Motor| 200V Standard motor HG Series
Parameter HG75 HG105 HG54 HG104 HG154 HG224 HG204 | HG354
MDS-E-V1- 20 - [20] - [40] - [40] - - [87] - [80 ] - [8 [ - 160
No. | Abbrev. Details MDS-E-V2- 20 [ 40 | 20 [ 40 [ 40 [ 80 | 40 [ B0 | - [80 160 80 [ 160 | 80 | 160 160
MDS-E-V3- 20 (40 [ 20 [ 40 [ 40 | - [40 | - [ 40 | - - - - - - -

SV001] PC1 [Motor side gear ratio - - - - - - - -
'SV002| PC2 |Machine side gear ratio - - - - - - - -
SV003] PGN1 |[Position loop gain 1 33 33 33 33 33 33 33 33
SV004| PGN2 |[Position loop gain 2 0 0 0 0 0 0 0 0
SV005] VGN1 [Speed loop gain 1 100 100 100 100 100 100 100 100
SV006| VGN2 |[Speed loop gain 2 0 0 0 0 0 0 0 0
SV007| VIL [Speed loop delay compensation 0 0 0 0 0 0 0 0
SV008| VIA |[Speed loop lead compensation 1364 1364 1364 1364 1364 1364 1364 1364
SV009| IQA [Current loop q axis lead compensation 20480 10240 20480 10240 10240 8192 8192 8192
SV010[ IDA |[Current loop d axis lead compensation 20480 10240 20480 10240 10240 8192 8192 8192
SV011] 1QG |[Current loop q axis gain 768 512 3072 1280 1536 1280 2048 2048
SV012| IDG |[Currentloop d axis gain 768 512 3072 1280 1536 1280 2048 2048
SV013| ILMT |[Current limit value 800 800 800 800 800 800 800 800
SV014| ILMTsp [Current limit value in special control 800 800 800 800 800 800 800 800
SV015] FFC [Acceleration rate feed forward gain 0 0 0 0 0 0 0 0
SV016] LMC1 [Lost motion compensation 1 0 0 0 0 0 0 0 0
SV017| SPEC1 [Servo specification 1 1000[7400]1000]1400{1000[1400] 1000[1400 1000[ 7400] 1000] 1400[ 1000] 1400 1000
SV018 PIT  |Ball screw pitch/Magnetic pole pitch - - - - - - - -
SV019] RNG1 [Sub side encoder resolution 0 0 0 0 0 0 0 0
'SV020] RNG2 |Main side encoder resolution 0 0 0 0 0 0 0 0
SV021] OLT |[Overload detection time constant 60 60 60 60 60 60 60 60
SV022| OLL |[Overload detection level 150 150 150 150 150 150 150 150
svo23| o1 Excessive error detection width during 6 6 6 6 6 6 6 6

servo ON
SV024] INP |[In-position detection width 50 50 50 50 50 50 50 50
SV025] MTYP [Motor/Encoder type 2241 2242 2243 2244 224F] 2245 2246 2247 2248
svo26| op2 Excessive error detection width during 6 6 6 6 6 6 6 6

servo OFF
SV027| SSF1 [Servo function 1 4000 4000 4000 4000 4000 4000 4000 4000
SV028 0 0 0 0 0 0 0 0
SV032| TOF |[Torque offset 0 0 0 0 0 0 0 0
SV033| SSF2 [Servo function 2 0000 0000 0000 0000 0000 0000 0000 0000
SV034| SSF3 [Servo function 3 0000 0000 0000 0000 0000 0000 0000 0000
SV035] SSF4 [Servo function 4 0000 0000 0000 0000 0000 0000 0000 0000
svose| pTyp | oWwersupply type/ Regenerative 0000 0000 0000 0000 0000 0000 0000| 0000

resistor type
SV037 JL Load inertia scale 0 0 0 0 0 0 0 0
SV046| FHz2 |Notch filter frequency 2 0 0 0 0 0 0 0 0
SV047 EC Inductive voltage compensation gain 100 100 100 100 100 100 100 100
SV048| EMGrt [Vertical axis drop prevention time 0 0 0 0 0 0 0 0
SV049| PGN1sp | oSition loop gain 1 in spindle 15 15 15 15 15 15 15 15

synchronous control
SV050| PGN2sp Position loop gain 2 in spindle 0 0 0 0 0 0 0 0

synchronous control
SV065| TLC [Machine end compensation gain 0 0 0 0 0 0 0 0

(System parameter area)
SV073] FEEDout [Specified speed output speed 0 0 0 0 0 0 0 0
(System parameter area)

'SV081[ SPEC2 [Servo specification 2 0200 0200 0200 0200 0200 0200 0200 0200
SV082| SSF5 [Servo function 5 0000 0000 0000 0000 0000 0000 0000 0000
SV083| SSF6 |[Servo function 6 0000 0000 0000 0000 0000 0000 0000 0000
SV084| SSF7 [Servo function7 0000 0000 0000 0000 0000 0000 0000 0000
svoss| LMck Lost motion compensation 3 spring 0 0 0 0 0 0 0 0

constant
SV093 0 0 0 0 0 0 0 0
svos4| MPV rgl:eger;etlc pole position error detection 10 10 10 10 10 10 10 10
SV095| ZUPD |Vertical axis pull up distance 0 0 0 0 0 0 0 0
SV256 0 0 0 0 0 0 0 0
(Note) When driving HG354 with MDS-E-V2-160W, set the same parameters.

121 IB-1501229-C



MDS-E/EH Series Instruction Manual

4 Setup
Motor| 200V Standard motor HG Series
Parameter HG123 HG223 HG303 HG453 | HG703 | HG903 HG142 HG302
MDS-E-V1- 20 - 40 - 80 - 160 160W 320 20 - 40 -
No. | Abbrev. Details MDS-E-V2- 20 | 40 | 40 | 80 | 80 | 160 160 160W - 20 | 40 | 40 | 80
MDS-E-V3- 20 | 40 | 40 - - - - - - 20 | 40 | 40 -
SV001| PC1 [Motor side gear ratio - - - - - - - -
'SV002[ PC2 |Machine side gear ratio - - - - - - - -
SV003] PGN1 |[Position loop gain 1 33 33 33 33 33 33 33 33
SV004| PGN2 |[Position loop gain 2 0 0 0 0 0 0 0 0
SV005] VGN1 [Speed loop gain 1 100 100 100 100 100 100 100 100
SV006| VGN2 |[Speed loop gain 2 0 0 0 0 0 0 0 0
SV007| VIL [Speed loop delay compensation 0 0 0 0 0 0 0 0
SV008| VIA |[Speed loop lead compensation 1364 1364 1364 1364 1364 1364 1364 1364
SV009| IQA [Current loop q axis lead compensation 10240 8192 10240 6144 6144 4096 15360 8192
SV010[ IDA |[Current loop d axis lead compensation 10240 8192 10240 6144 6144 4096 15360 8192
SV011] 1QG |[Current loop q axis gain 1536 1280 2048 2048 2048 1536 2048 2048
SV012| IDG |[Current loop d axis gain 1536 1280 2048 2048 2048 1536 2048 2048
SV013| ILMT |[Current limit value 800 800 800 800 800 800 800 800
SV014| ILMTsp [Current limit value in special control 800 800 800 800 800 800 800 800
SV015] FFC [Acceleration rate feed forward gain 0 0 0 0 0 0 0 0
SV016] LMC1 [Lost motion compensation 1 0 0 0 0 0 0 0 0
SV017| SPEC1 [Servo specification 1 1000[ 1400[ 1000] 1400[ 1000[ 1400 1000 1000 1000[ 1000] 1400] 1000] 1400
SV018 PIT  |Ball screw pitch/Magnetic pole pitch - - - - - - - -
SV019] RNG1 |[Sub side encoder resolution 0 0 0 0 0 0 0 0
'SV020] RNG2 |Main side encoder resolution 0 0 0 0 0 0 0 0
SV021] OLT |[Overload detection time constant 60 60 60 60 60 60 60 60
SV022| OLL |[Overload detection level 150 150 150 150 150 150 150 150
svo23| op1 ITExcessive error detection width during 6 6 6 6 6 6 6 6
servo ON
SV024] INP |[In-position detection width 50 50 50 50 50 50 50 50
WanotorlEncoder type 2264 2266 2268 2249 224A 224B 2265 2267
svoz6| op2 Excessive error detection width during 6 6 6 6 6 6 6 6
servo OFF
SV027| SSF1 [Servo function 1 4000 4000 4000 4000 4000 4000 4000 4000
SV028 0 0 0 0 0 0 0 0
SV032| TOF |[Torque offset 0 0 0 0 0 0 0 0
SV033| SSF2 [Servo function 2 0000 0000 0000 0000 0000 0000 0000 0000
SV034| SSF3 |[Servo function 3 0000 0000 0000 0000 0000 0000 0000 0000
SV035] SSF4 [Servo function 4 0000 0000 0000 0000 0000 0000 0000 0000
svoss| pTyp | oWwersupply type/ Regenerative 0000 0000 0000 0000 0000 0000 0000 0000
resistor type
SV037 JL Load inertia scale 0 0 0 0 0 0 0 0
SV046| FHz2 |Notch filter frequency 2 0 0 0 0 0 0 0 0
SV047 EC Inductive voltage compensation gain 100 100 100 100 100 100 100 100
SV048| EMGrt [Vertical axis drop prevention time 0 0 0 0 0 0 0 0
SV049| PGN1sp | 0Sition loop gain 1 in spindle 15 15 15 15 15 15 15 15
synchronous control
SV050| PGN2sp Position loop gain 2 in spindle 0 0 0 0 0 0 0 0
synchronous control
SV065| TLC [Machine end compensation gain 0 0 0 0 0 0 0 0
(System parameter area)
SV073] FEEDout [Specified speed output speed 0 0 0 0 0 0 0 0
(System parameter area)
'SV081[ SPEC2 [Servo specification 2 0200 0200 0200 0200 0200 0200 0200 0200
SV082| SSF5 |[Servo function 5 0000 0000 0000 0000 0000 0000 0000 0000
SV083| SSF6 |[Servo function 6 0000 0000 0000 0000 0000 0000 0000 0000
SV084| SSF7 [Servo function 7 0000 0000 0000 0000 0000 0000 0000 0000
svoss| Lmck Lost motion compensation 3 spring 0 0 0 0 0 0 0 0
constant
SV093 0 0 0 0 0 0 0 0
Svos4| MPV rgl:egeraetlc pole position error detection 10 10 10 10 10 10 10 10
SV095| ZUPD |Vertical axis pull up distance 0 0 0 0 0 0 0 0
SV256 0 0 0 0 0 0 0 0

(Note) When driving HG453 with MDS-E-V2-160W, set the same parameters.
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(2) 400V Standard motor HG-H Series

Motor| 400V Standard motor HG-H Series
Parameter HG-H75 HG-H105 HG-H54 HG-H104 HG-H154
E MDS-EH-V1- 10 - 10 - 20 - 20 - 40 -
No. | Abbrev. Details MDS-EH-V2- | 10 20 10 20 20 40 20 40 40 80
SVoo1| PC1 II\Ilotor side gear ratio - - - - -
SV002| PC2 [Machine side gear ratio - - - - -
SV003| PGN1 [Position loop gain 1 33 33 33 33 33
SV004| PGN2 |[Position loop gain 2 0 0 0 0 0
SV005] VGN1 |[Speed loop gain 1 100 100 100 100 100
SV006)| VGN2 [Speed loop gain 2 0 0 0 0 0
SV007| VIL Speed loop delay compensation 0 0 0 0 0
SV008| VIA |[Speed loop lead compensation 1364 1364 1364 1364 1364
SV009| IQA |[Current loop q axis lead compensation 20480 10240 20480 10240 15360
SV010( IDA |[Current loop d axis lead compensation 20480 10240 20480 10240 15360
SV011] IQG |[Current loop q axis gain 768 512 3072 1280 2048
SV012| IDG [Currentloop d axis gain 768 512 3072 1280 2048
SV013| ILMT |[Current limit value 800 800 800 800 800
SV014| ILMTsp [Current limit value in special control 800 800 800 800 800
SV015] FFC [Acceleration rate feed forward gain 0 0 0 0 0
SV016] LMC1 [Lost motion compensation 1 0 0 0 0 0
SV017| SPEC1 [Servo specification 1 3000] 3400 3000] 3400 3000] 3400 3000] 3400 3000] 3400
SV018 PIT Ball screw pitch/Magnetic pole pitch - - - - -
SV019] RNG1 [Sub side encoder resolution 0 0 0 0 0
SV020] RNG2 |Main side encoder resolution 0 0 0 0 0
SV021] OLT |[Overload detection time constant 60 60 60 60 60
SV022| OLL [Overload detection level 150 150 150 150 150
svoz3| o1 Excessive error detection width during 6 6 6 6 6
servo ON
SV024| INP [In-position detection width 50 50 50 50 50
SV025] MTYP [Motor/Encoder type 2241 2242 2243 2244 2245
svozsl op2 Excessive error detection width during 6 6 6 6 6
servo OFF
SV027| SSF1 [Servo function 1 4000 4000 4000 4000 4000
SV028 0 0 0 0 0
SV032| TOF |[Torque offset 0 0 0 0 0
SV033| SSF2 [Servo function 2 0000 0000 0000 0000 0000
SV034| SSF3 [Servo function 3 0000 0000 0000 0000 0000
SV035| SSF4 |[Servo function 4 0000 0000 0000 0000 0000
svo3s| PTYP | oWersupply type/Regenerative 0000 0000 0000 0000 0000
resistor type
SV037 JL Load inertia scale 0 0 0 0 0
SV046) FHz2 [Notch filter frequency 2 0 0 0 0 0
SV047 EC Inductive voltage compensation gain 100 100 100 100 100
SV048| EMGrt [Vertical axis drop prevention time 0 0 0 0 0
SV049| PGN1sp Position loop gain 1 in spindle 15 15 15 15 15
synchronous control
SV050| PGN2sp Position loop gain 2 in spindle 0 0 0 0 0
synchronous control
SV065| TLC |T\Ilachine end compensation gain 0 0 0 0 0
(System parameter area)
SV073[FEEDout [Specified speed output speed 0] 0 0 0 0
(System parameter area)
SV081] SPEC2 [Servo specification 2 0200 0200 0200 0200 0200
SV082| SSF5 [Servo function 5 0000 0000 0000 0000 0000
SV083| SSF6 [Servo function 6 0000 0000 0000 0000 0000
SV084| SSF7 [Servo function7 0000 0000 0000 0000 0000
Svos5| LMmcCk Lost motion compensation 3 spring 0 0 0 0 0
constant
SV093 0 0 0 0 0
svosal MPV |[Magnetic pole position error detection 10 10 10 10 10
speed
SV095| ZUPD |Vertical axis pull up distance 0 0 0 0 0
SV256 0 0 0 0 0
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Motor| 400V Standard motor HG-H Series
Parameter HG-H204 HG-H354 HG-H453 HG-H703 HG-H903 HG-H1502
. MDS-EH-V1- 40 - 80 80 80W 160 200
No. | Abbrev. Details MDS-EH-V2- | 40 | 80 80 80 BOW - -
WP—C‘Ileotor side gear ratio - - - - - -
SV002| PC2 [Machine side gear ratio - - - - - -
SV003| PGN1 |Position loop gain 1 33 33 33 33 33 33
SV004| PGN2 [Position loop gain 2 0 0 0 0 0 0
SV005] VGN1 [Speed loop gain 1 100 100 100 100 100 185
SV006] VGN2 |[Speed loop gain 2 0 0 0 0 0 0
SV007 VIL Speed loop delay compensation 0 0 0 0 0 0
SV008] VIA [Speed loop lead compensation 1364 1364 1364 1364 1364 1364
SV009| IQA |[Current loop q axis lead compensation 8192 8192 6144 6144 6144 3072
SV010[ IDA |[Current loop d axis lead compensation 8192 8192 6144 6144 6144 3072
SV011| 1QG |[Current loop q axis gain 2048 2048 2048 2048 2048 2048
SV012| IDG |[Current loop d axis gain 2048 2048 2048 2048 2048 2048
SV013| ILMT |[Current limit value 800 800 800 800 800 800
SV014[ ILMTsp [Current limit value in special control 800 800 800 800 800 800
SV015] FFC |Acceleration rate feed forward gain 0 0 0 0 0 0
SV016] LMC1 [Lost motion compensation 1 0 0 0 0 0 0
'SV017| SPEC1 [Servo specification 1 3000] 3400 3000 3000 3000 3000 3000
SV018 PIT |§a|l screw pitch/Magnetic pole pitch - - - - - -
SV019| RNG1 [Sub side encoder resolution 0 0 0 0 0 0
SV020| RNG2 [Main side encoder resolution 0 0 0 0 0 0
SV021| OLT |Overload detection time constant 60 60 60 60 60 60
SV022| OLL [Overload detection level 150 150 150 150 150 150
svo23| op1 Excessive error detection width during 6 6 6 6 6 6
servo ON
'SV024] INP |In-position detection width 50 50 50 50 50 50
SV025] MTYP illlotorlEncoder type 2247 2248 2249 224A 224B 224D
svozs| op2 Excessive error detection width during 6 6 6 6 6 6
servo OFF
SV027| SSF1 |[Servo function 1 4000 4000 4000 4000 4000 4000
SV028 0 0 0 0 0 0
SV032] TOF |[Torque offset 0 0 0 0 0 0
SV033| SSF2 |[Servo function 2 0000 0000 0000 0000 0000 0000
SV034| SSF3 [Servo function 3 0000 0000 0000 0000 0000 0000
SV035| SSF4 |[Servo function 4 0000 0000 0000 0000 0000 0000
svoze| pryp |ToWer supply type/ Regenerative 0000 0000 0000 0000 0000 0000
resistor type
SV037 JL Load inertia scale 0 0 0 0 0 0
SV046] FHz2 |Notch filter frequency 2 0 0 0 0 0 0
'SV047| EC |[Inductive voltage compensation gain 100 100 100 100 100 100
SV048| EMGrt |Vertical axis drop prevention time 0 0 0 0 0 0
SV049| PGN1sp Position loop gain 1 in spindle 15 15 15 15 15 15
synchronous control
SV050| PGN2sp Position loop gain 2 in spindle 0 0 0 0 0 0
synchronous control
SV065| TLC |T\Ilachine end compensation gain 0 0 0 0 0 0
(System parameter area)
SV073] FEEDout [Specified speed output speed 0] 0] 0] 0] 0 0
(System parameter area)
SV081| SPEC2 [Servo specification 2 0200 0200 0200 0200 0200 0200
SV082| SSF5 |[Servo function 5 0000 0000 0000 0000 0000 0000
SV083| SSF6 [Servo function 6 0000 0000 0000 0000 0000 0000
SV084| SSF7 |[Servo function 7 0000 0000 0000 0000 0000 0000
SV085| LMCk Lost motion compensation 3 spring 0 0 0 0 0 0
constant
SV093 0 0 0 0 0 0
svossl MPV rzn:fer:‘etic pole position error detection 10 10 10 10 10 10
SV095| ZUPD |Vertical axis pull up distance 0 0 0 0 0 0
SV256 0 0 0 0 0 0

(Note) When driving HG-H354 or HG-H453 with MDS-EH-V2-80W, set the same parameters.
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(3) 400V Standard motor HQ-H Series

Motor| 400V Standard motor HQ-H Series
Parameter HQ-H903 HQ-H1103
No. [ Abbrev. ': Details | MDS-EH-V1- 160 160W
SV001| PC1 [Motor side gear ratio - -
SV002| PC2 [Machine side gear ratio - -
SV003| PGN1 [Position loop gain 1 33 33
SV004| PGN2 |[Position loop gain 2 0 0
SV005| VGN1 |[Speed loop gain 1 100 100
SV006| VGN2 |[Speed loop gain 2 0 0
SV007| VIL Speed loop delay compensation 0 0
SV008| VIA [Speed loop lead compensation 1364 1364
SV009| IQA |[Current loop q axis lead compensation 2048 2048
SV010| IDA |[Current loop d axis lead compensation 2048 2048
SV011| 1QG |[Current loop q axis gain 1280 1280
SV012] IDG |[Current loop d axis gain 1280 1280
SV013[ ILMT |[Current limit value 800 800
SV014| ILMTsp [Current limit value in special control 800 800
SV015| FFC [Acceleration rate feed forward gain 0 0
SV016] LMC1 [Lost motion compensation 1 0 0
SV017| SPEC1 [Servo specification 1 3000 3000
SV018| PIT |Ball screw pitch/Magnetic pole pitch - -
SV019| RNG1 [Sub side encoder resolution 0 0
SV020] RNG2 |Main side encoder resolution 0 0
SV021| OLT |Overload detection time constant 60 60
SV022| OLL |[Overload detection level 150 150
svo23| op1 ITExcessive error detection width during 6 6
servo ON
SV024| INP [In-position detection width 50 50
SV025[ MTYP iyotorlEncoder type 2258 2259
svo26| op2 Excessive error detection width during 6 6
servo OFF
SV027| SSF1 [Servo function 1 4000 4000
SV028 0 0
SV032| TOF |[Torque offset 0 0
SV033| SSF2 [Servo function 2 0000 0000
SV034| SSF3 |[Servo function 3 0000 0000
SV035] SSF4 [Servo function 4 0000 0000
svossl pTYP Pov.ver supply type/ Regenerative 0000 0000
resistor type
SV037 JL Load inertia scale 0 0
SV046| FHz2 |Notch filter frequency 2 0 0
SV047 EC Inductive voltage compensation gain 100 100
SV048| EMGrt [Vertical axis drop prevention time 0 0
SV049| PGN1sp Position loop gain 1 in spindle 15 15
synchronous control
SV050| PGN2sp Position loop gain 2 in spindle 0 0
synchronous control
SV065 TLC |TVIachine end compensation gain 0 0
(System parameter area)
SV073] FEEDout [Specified speed output speed 0] 0
(System parameter area)
SV081| SPEC2 [Servo specification 2 0200 0200
SV082| SSF5 [Servo function 5 0000 0000
SV083| SSF6 |[Servo function 6 0000 0000
SV084| SSF7 [Servo function 7 0000 0000
Svo85| LMck Lost motion compensation 3 spring 0 0
constant
SV093 0 0
svos4| MPV |Magnetic pole position error detection 10 10
speed
SV095| ZUPD |[Vertical axis pull up distance 0 0
SV256 0 0
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4.2.6 Servo Parameters

The parameters with "(PR)" requires the CNC to be turned OFF after the settings. Turn the power OFF and ON to enable
the parameter settings.

[#2201(PR)] SV001 PC1 Motor side gear ratio

Set the gear ratio in the motor side when there is the gear between the servo motor's shaft and
machine (ball screw, etc.).

For the rotary axis, set the total deceleration (acceleration) ratio.

Even if the gear ratio is within the setting range, the electronic gears may overflow and an initial
parameter error (servo alarm 37) may occur.

For linear servo system
Setto "1".

---Setting range---
1 to 32767

[#2202(PR)] SV002 PC2 Machine side gear ratio

Set the gear ratio in the machine side when there is the gear between the servo motor's shaft and
machine (ball screw, etc.).

For the rotary axis, set the total deceleration (acceleration) ratio.

Even if the gear ratio is within the setting range, the electronic gears may overflow and an initial
parameter error (servo alarm 37) may occur.

For linear servo system
Setto "1".

---Setting range---
1 to 32767

[#2203] SV003 PGN1 Position loop gain 1

Set the position loop gain. The standard setting is "33".

The higher the setting value is, the more accurately the command can be followed, and the shorter
the settling time in positioning gets, however, note that a bigger shock will be applied to the machine
during acceleration/deceleration.

When using the SHG control, also set SV004 (PGN2) and SV057 (SHGC).

When using the OMR-FF control, set the servo rigidity against quadrant projection or cutting load,
etc. For the tracking ability to the command, set by SV106(PGM).

---Setting range---
1 to 200 (rad/s)

[#2204] SV004 PGN2 Position loop gain 2

When performing the SHG control, set the value of "SV003 x 8/3" to "SV004".
When not using the SHG control, set to "0".
When using the OMR-FF control, set to "0".

Related parameters: SV003, SV057

---Setting range---
0 to 999 (rad/s)

[#2205] SV005 VGN1 Speed loop gain 1

Set the speed loop gain.

The higher the setting value is, the more accurate the control will be, however, vibration tends to
occur.

If vibration occurs, adjust by lowering by 20 to 30%.

The value should be determined to the 70 to 80% of the value at which the vibration stops.

The value differs depending on servo motors.

Aim at the standard value determined by the servo motor type and load inertia ratio to adjust.

---Setting range---
1 to 30000
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[#2206] SV006 VGN2 Speed loop gain 2

Set the speed loop gain at the motor limitation speed VLMT (maximum rotation speed x 1.15) with
"VCS(SV029: Speed at the change of speed loop gain)".

Use this to suppress noise at high speed rotation during rapid traverse, etc. Then, the speed loop
gain decreases at faster speed than the setting value of VCS. When not using, set to "0".

Gain

VGN1 —\
1

VGN2| - - - - - ey
I |
I |
- Speed

0 VCS VLMT P

(Overspeed detection speed)

---Setting range---
-1000 to 30000

[#2207] SV007 VIL Speed loop delay compensation

Set this when the limit cycle occurs in the full-closed loop, or overshooting occurs in positioning. The
speed loop delay compensation method can be selected with SV027/bit1,0.

Normally, use "Changeover type 2". Changeover type 2 controls the occurrence of overshooting by
lowering the speed loop lead compensation after the position droop gets 0.

When setting this parameter, make sure to set the torque offset (SV032).

---Setting range---
0 to 32767

[#2208] SV008 VIA Speed loop lead compensation

Set the gain of the speed loop integral control.
Standard setting: 1364
Standard setting in the SHG control: 1900
Adjust the value by increasing/decreasing this by about 100 at a time.
Raise this value to improve contour tracking accuracy in high-speed cutting.
Lower this value when the position droop does not stabilize (when the vibration of 10 to 20Hz
occurs).

---Setting range---
1 t0 9999

[#2209] SV009 IQA Current loop q axis lead compensation

Set the fixed value of each motor.
Set the standard value for each motor described in the standard parameter list.

---Setting range---
1 t0 20480

[#2210] SV010 IDA Current loop d axis lead compensation

Set the fixed value of each motor.
Set the standard value for each motor described in the standard parameter list.

---Setting range---
1 to 20480

[#2211] SV011 1QG Current loop q axis gain

Set the fixed value of each motor.
Set the standard value for each motor described in the standard parameter list.

---Setting range---
110 8192
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[#2212] SV012 IDG Current loop d axis gain

Set the fixed value of each motor.
Set the standard value for each motor described in the standard parameter list.

---Setting range---
110 8192

[#2213] SV013 ILMT Current limit value

Set the current (torque) limit value in a normal operation.

This is a limit value in forward run and reverse run (for linear motors: forward and reverse direction).
When the standard setting value is "800", the maximum torque is determined by the specification of
the motor.

Set this parameter as a proportion (%) to the stall current.

---Setting range---
0 - 999 (Stall current %)

[#2214] SV014 ILMTsp Current limit value in special control

Set the current (torque) limit value in a special operation (absolute position initial setting, stopper
control and etc.).

This is a limit value in forward and reverse directions.

Set to "800" when not using.

Set this parameter as a proportion (%) to the stall current.

---Setting range---
0 - 999 (Stall current %)
However, when SV084/bitB=1, the setting range is from 0 to 32767 (Stall current 0.01%).

[#2215] SV015 FFC Acceleration rate feed forward gain

When a relative error in synchronous control is too large, set this parameter to the axis that is
delaying.

The standard setting is "0". The standard setting in the SHG control is "100".

To adjust a relative error in acceleration/deceleration, increase the value by 50 at a time.

---Setting range---
0 to 999 (%)

[#2216] SV016 LMC1 Lost motion compensation 1

Set this parameter when the protrusion (that occurs due to the non-sensitive band by friction, torsion,
backlash, etc.) at quadrant change is too large. This sets the compensation torque at quadrant
change (when an axis feed direction is reversed) by the proportion (%) to the stall torque. Whether to
enable the lost motion compensation and the method can be set with other parameters.

Type 2: When SV027/bit9, 8=10 (Compatible with obsolete type)
Set the type 2 method compensation torque. The standard setting is double the friction torque.
Related parameters: SV027/bit9,8, SV033/bitF, SV039, SV040, SV041, SV082/bit2

Type 3: When SV082/bit1=1

Set the compensation torque equivalent of dynamic friction amount of the type 3 method
compensation amount. The standard setting is double the dynamic friction torque.

Related parameters: SV041, SV082/bit2,1, SV085, SV086

To vary compensation amount according to the direction.

When SV041 (LMC2) is "0", compensate with the value of SV016 (LMC1) in both +/-directions.

If you wish to change the compensation amount depending on the command direction, set this
and SV041 (LMC2).

(SV016: + direction, SV041: - direction. However, the directions may be opposite depending on
other settings.)

When "-1" is set, the compensation will not be performed in the direction of the command.

---Setting range---
-1 to 200 (Stall current %)
Note that when SV082/bit2 is "1", the setting range is between -1 and 20000 (Stall current
0.01%).
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[#2217(PR)] SV017 SPEC1 Servo specification 1

Select the servo specifications.
A function is allocated to each bit.
Set this in hexadecimal format.

Bit-F ED CB A9 8 7 6 5 43210
L L [ T Tol Jof [ Jofol [ fof [ |

|—mdir

dfbx
L vfb
sdir
abs
mp
drvup
spm

- Not used

: 200V HG motor (Standard)

: Not used

: 400V HG-H, HQ-H motor (Standard)
: 200V LM-F linear motor

: 200V direct-drive motor

: 400V LM-F linear motor

: 400V direct-drive motor

Not used. Set to "0".

0: Normal setting (Combined drive unit: normal)
1: Combined drive unit: one upgrade

Not used. Set to "0".

0: 360 poles 1: 720 poles

These parameters are set automatically by the NC system.
0: Incremental 1: Absolute position control

Not used. Set to "0".

Set the machine side encoder's installation polarity.
0: Forward polarity 1: Reverse polarity

0: Stop  1: Start (4500Hz)

0: Normal 1: High-speed

Control the position FB signal in full closed control by the combination of a motor side encoder and
machine side encoder.
0: Stop 1: Start

Related parameters: SV051, SV052
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bit 0 : mdir Machine side encoder feedback (for Linear/direct-drive motor)

Set the encoder installation polarity in the linear servo and direct-drive motor control.
0: Forward polarity 1: Reverse polarity

[#2218(PR)] SV018 PIT Ball screw pitch/Magnetic pole pitch

For servo motor:
Set the ball screw pitch. For the rotary axis, set to "360".

For direct-drive motor
Set to "360".

For linear motor
Set the ball screw pitch. (For LM-F series, set to "48")

---Setting range---
For general motor: 1 to 32767 (mm/rev)
- For linear motor 1 to 32767 (mm)

[#2219(PR)] SV019 RNG1 Sub side encoder resolution

For semi-closed loop control
Set the same value as SV020.

For full-closed loop control
Set the number of pulses per ball screw pitch.

For direct-drive motor
Set the same value as SV020.

For 1000 pulse unit resolution encoder, set the number of pulses in SV019 in increments of 1000
pulse (kp).
The value must be input in increments of 10K pulses (the 1st digit of the setting value is "0").
In this case, make sure to set "0" to SV117.
For high-accuracy binary resolution encoder, set the number of pulses to four bite data of SV117
(high-order) and SV019 (low-order) in pulse (p) unit.

SV117 = number of pulses / 65536 (when =0, set "-1" to SV117)

SV019 = the remainder of number of "pulses / 65536"

---Setting range---
When SV117 = 0, the setting range is from 0 to 32767 (kp)
When SV117 + 0
For M800W,M800S,M80: 0 to 65535 (p)

[#2220(PR)] SV020 RNG2 Main side encoder resolution

Normally, set to "0".

For linear motor
Set the number of pulses of the encoder per magnetic pole pitch with SV118.

For direct-drive motor
Set the number of pulses per revolution of the motor side encoder.

For 1000 pulse unit resolution encoder, set the number of pulses to SV020 in increments of 1000
pulse (kp).
The value must be input in increments of 10K pulses (the 1st digit of the setting value is "0").
In this case, make sure to set SV118 to "0". For high-accuracy binary resolution encoder, set the
number of pulses to four bite data of SV118 (high-order) and SV020 (low-order) in pulse (p) unit.
SV118 = number of pulses / 65536 (when =0, set "-1" to SV118)
SV019 = the remainder of "number of pulses / 65536"

---Setting range---
When SV118 = 0, the setting range is from 0 to 32767 (kp)
When SV118 # 0
For M800W,M800S,M80: 0 to 65535 (p)
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[#2221] SV021 OLT Overload detection time constant
Normally, set to "60". (For Mitsubishi adjustment.)

Related parameters: SV022

---Setting range---
110 999 (s)

[#2222] SV022 OLL Overload detection level

Set the "Overload 1" (Alarm 50) current detection level as percentage to the stall current.
Normally set this parameter to "150". (For Mitsubishi adjustment.)

Related parameters: SV021

---Setting range---
110 to 500 (Stall current %)

[#2223] SV023 OD1 Excessive error detection width during servo ON

Set the excessive error detection width in servo ON.
When set to "0", the excessive error alarm detection will be ignored, so do not set to "0".
<Standard setting value>

OD1=0D2= (Rapid traverse rate [mm/min]) / (60xPGN1) / 2 [mm]

Related parameters: SV026

---Setting range---
0 to 32767 (mm)
However, when SV084/bitC=1, the setting range is from 0 to 32767 ( u m).

[#2224] SV024 INP In-position detection width

Set the in-position detection width.

Set the positioning accuracy required for the machine.

The lower the setting is, the higher the positioning accuracy will be. However the cycle time (settling
time) becomes longer.

The standard setting value is "50".

---Setting range---
110 32767 (1 m)
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[#2225(PR)] SV025 MTYP Motor/Encoder type

Set the position encoder type, speed encoder type and motor type.
The setting value is a four-digit hex (HEX).

HEX- 4 3 2 1
| | | | |
Ly
ent
pen

bit F-C : pen(HEX-4) Position encoder

Semi-closed loop control by general motor
pen=2

Full-closed loop control by general motor

- Ball screw end encoder (OSA405ET2AS, OSAG76ET2AS)
pen=6

- For serial signal output rotary scale (including MDS-B-HR)
pen=6

- For rectangular wave signal output scale
pen=8

- For serial signal output linear scale (including MDS-B-HR and MPI scale)
pen=A

- For speed command synchronization control
Primary axis pen=A
Secondary axis pen=D

For linear motor

pen=A
For direct-drive motor
pen=2
bit B-8 : ent(HEX-3) Speed encoder
For general motor: ent=2
For linear motor: ent=A

For direct-drive motor: ent=2
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bit 7-0 : mtyp(HEX-2,1) Motor type
Set the motor type. Set this with SV017/bitF-C.

For SV017/bitF-C = 1 (200V standard motor series)

HG75 :41h

HG105 :42h

HG54 :43h

HG104 :44h

HG154 :45h

HG224 :46h

HG204 :47h

HG354 :48h

HG223 : 66h

HG303 :68h

HG453 :49h

HG703 :4Ah

HG903 :4Bh

HG302 :67h

For SV017/bitF-C = 3 (400V standard motor series)
HG-H75 :41h HQ-H903 :58h
HG-H105 :42h HQ-H1103 :59h
HG-H54 :43h

HG-H104 :44h

HG-H154 :45h

HG-H204 :47h

HG-H354 :48h

HG-H453 :49h

HG-H703 :4Ah

HG-H903 :4Bh

HG-H1502 : 4Dh

For linear motor and direct-drive motor, follow the settings stated in respective materials.

[#2226] SV026 OD2 Excessive error detection width during servo OFF

Set the excessive error detection width during servo OFF.
When set to "0", the excessive error alarm detection will be ignored, so do not set to "0".
<Standard setting value>

OD1=0D2= (Rapid traverse rate [mm/min]) / (60xPGN1) / 2 [mm]

Related parameters: SV023

---Setting range---
0 to 32767 (mm)
However, when SV084/bitC=1, the setting range is from 0 to 32767 ( u m).
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[#2227] SV027 SSF1 Servo function 1

IB-1501229-C

Select the servo functions.
A function is assigned to each bit.
Set this in hexadecimal format.

Bit-F ED C B A 9 8 765 43210

Lol fofof [ [ | [ofol | Jofo[ [ |

L— vent
vfct

Imc
ovs

zrn2

Not used. Set to "0".

Set to "1". (Fixed)

Not used. Set to "0".

Not used. Set to "0".

Set this if overshooting occurs during positioning.

bitB,A=

00: Compensation stop

01: Setting prohibited

10: Setting prohibited

11: Type 3

Set the compensation amount in SV031(OVS1) and SV042(0VS2).

Related parameters: SV031, SV042, SV034/bitF-C

Set this parameter when the protrusion at quadrant change is too large.
Type 2 has an obsolete type compatible control.

bit9,8=

00: Compensation stop

01: Setting prohibited

10: Type 2

11: Setting prohibited

Set the compensation amount in SV016(LMC1) and SV041(LMC2).

(Note) When "SV082/bit1=1", the lost motion compensation type 3 will be selected regardless of this
setting.

Not used. Set to "0".

Not used. Set to "0".

Suppress vibration by machine backlash when axis stops.
bit5,4=

00: Disable

01: 1 pulse

10: 2 pulse

11: 3 pulses
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bit 3 :

Not used. Set to "0".
bit 2 :

Not used. Set to "0".

bit 1-0 : vent Speed loop delay compensation changeover type selection

Normally, use "Changeover type 2".
bit1,0=

00: Disable

01: Changeover type 1

10: Changeover type 2

11: Setting prohibited

Related parameters: SV007

[#2228(PR)] SV028 MSFT Magnetic pole shift amount (for linear/direct-drive motor)

Set this parameter to adjust the motor magnetic pole position and encoder's installation phase when
using linear motors or direct-drive motors.

During the DC excitation of the initial setup (SV034/bit4=1), set the same value displayed in "AFLT
gain" on the NC monitor screen.

Related parameters: SV034/bit4, SV061, SV062, SV063

For general motor:
Not used. Set to "0".

---Setting range---
-18000 to 18000 (Mechanical angle 0.01°)

[#2229] SV029 VCS Speed at the change of speed loop gain

Noise at high speed rotation including rapid traverse can be reduced by lowering the speed loop gain
at high speeds.

Set the speed at which the speed loop gain changes. Use this with SV006 (VGN2).

When not using, set to "0".

---Setting range---
0 to 9999 (r/min)

[#2230] SV030 IVC Voltage non-sensitive band compensation

When 100% is set, the voltage reduction amount equivalent to the logical non-energization in the
PWM control will be compensated.

When "0" is set, 100% compensation will be performed.

Adjust in increments of 10% from the default value of 100%.

If increased too much, vibration or vibration noise may be generated.

---Setting range---
0 to 255 (%)
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[#2231] SV031 OVS1 Overshooting compensation 1

This compensates the motor torque when overshooting occurs during positioning. This is valid only
when the overshooting compensation (SV027/bitB,A) is selected.

Type 3 SV027/bitB,A=11
Set the compensation amount based on the motor stall current. Observing positioning droop
waveform, increase in increments of 1% and find the value where overshooting does not occur.

To vary compensation amount depending on the direction.

When SV042 (OVS2) is "0", change the SV031 (OVS1) value in both of the +/- directions to
compensate.

To vary the compensation amount depending on the command direction, set this and SV042
(OVS2).

(SV031: + direction, SV042: - direction. However, the directions may be opposite depending on
other settings.)

When "-1" is set, the compensation will not be performed in the direction of the command.

Related parameters: SV027/bitB,A, SV034/bitF-C, SV042, SV082/bit2

---Setting range---
-1 to 100 (Stall current %)
Note that the range will be "-1 - 10000" (Stall current 0.01%) when SV082/bit2 is "1".

[#2232] SV032 TOF Torque offset

Set the unbalance torque on vertical axis and inclined axis.

When the vertical axis pull up function is enabled, the pull up compensation direction is determined
by this parameter's sign. When set to "0", the vertical axis pull up will not be executed.

This can be used for speed loop delay compensation and collision detection function.

To use load inertia estimation function (drive monitor display), set this parameter, friction torque
(SV045) and load inertia display enabling flag(SV035/bitF).

Related parameters: SV007, SV033/bitE, SV059

---Setting range---
-100 to 100 (Stall current %)
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[#2233]

SV033 SSF2 Servo function 2

Select the servo functions.
A function is assigned to each bit.
Set this in hexadecimal format.

Bit-F E D CBAO9 876543210
LT T Tolofofofol T [ [ [ [ [o]

L nfd1
L nf3
nfd2
rps
zup
Imc2a

0: Normal 1: Change

0: Stop 1: Enable

Related parameters: SV032, SV095

Change the setting units of the specified speed signal output speed (SV073).
0: mm/min  1: 100mm/min

Related parameters: SV073

Not used. Set to "0".

Set the depth of Notch filter 2 (SV046).
bit7,6,5=

000: -

001: -18.1[dB]

010: -12.0[dB]

011: -8.5[dB]

100: -6.0[dB]

101: -4.1[dB]

110: -2.5[dB]

111: -1.2[dB]

0: Stop 1: Start (4500Hz)

Set the depth of Notch filter 1 (SV038).
bit3,2,1=

000: - o

001: -18.1[dB]

010: -12.0[dB]

011: -8.5[dB]

100: -6.0[dB]

101: -4.1[dB]

110: -2.5[dB]

111: -1.2[dB]

Not used. Set to "0".
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[#2234] SV034 SSF3 Servo function 3

Select the servo functions.
A function is assigned to each bit.
Set this in hexadecimal format.
Bit-F E D C B A 9 8 7 6 5 43 210

LTI T TTT T T ToloTol Jol [ To]

has2
mohn
ded
linN
ovsn

Set the non-sensitive band of the model position droop overshooting amount in increments of 2 u m.
In the feed forward control, set the non-sensitive band of the model position droop and ignore the
overshooting of the model.

0:0um,1:2um,2:4um,~—,E:28 um,F:30um

Set t0"2" to perform 1 amplifier 2 motor control by linear servo.

Not used. Set to "0".

0: Normal setting  1: DC excitation mode

Related parameters: SV061, SV062, SV063

Not used. Set to "0".

0: Normal setting  1: Disable

This stabilizes the speed overshooting by torque saturation phenomenon.
0: Normal setting  1: Enable

Related parameters: SV084/bitF

Not used. Set to "0".
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[#2235] SV035 SSF4 Servo function 4

Select the servo functions.
A function is assigned to each bit.
Set this in hexadecimal format.
Bit-F ED CB A 987 6543210
LT T T T Tof | ||I0|0I0|0I0|0I0|

| ckab
cltq
cl2n
clG1
clt

bit F : clt Inertia ratio display

0: Setting for normal use
1: Display the total inertia ratio estimated at acceleration/deceleration at the inertia ratio on the
servo monitor screen

To display it on the screen, set an imbalance torque and friction torque to both SV032 and SV045
and repeat acceleration/deceleration operations for several times.

bit E-C: clG1 G1 Collision detection level

Set the collision detection level in the collision detection method 1 during cutting feed (G1) in
multiples of that of rapid traverse (G0). When set to "0", detection of collision detection method 1
during cutting feed will be ignored.

G1 Collision detection level = GO collision detection level (SV060) x cIG1

bit B : cl2n Collision detection method 2
0: Enable  1: Disable
bit A :
Not used. Set to "0".
bit 9-8 : cltq Retract torque in collision detection

Set the retract torque in collision detection using the ratio of motor's maximum torque.
bit9,8=

00: 100%

01: 90%

10: 80%(Standard)

11: 70%

bit 7 : ckab No signal detection 2

Set this to use rectangular wave output linear scale.
This enables the detection of No signal 2 (alarm 21).
0: Disable 1: Enable

bit 6-0 :
Not used. Set to "0".
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[#2236(PR)] SV036 PTYP Power supply type/ Regenerative resistor type
MDS-E/EH Series: Power supply type

When connecting a power supply unit, set a code for each power supply unit.
Bit-F E D CB A9 876543210

bit F-C : amp

Set the power backup function to be used.
No function used : 0
Deceleration and stop function at power failure : 8
Retraction function at power failure : C

bit B-8 : rtyp
Not used. Set to "0".

bit 7-0 : ptyp External emergency stop setting

When the emergency stop input signal of the power supply unit is "disabled”
Power supply unit is not connected : 00
MDS-E-CV-37 / MDS-EH-CV-37 :04
MDS-E-CV-75 / MDS-EH-CV-75  :08
MDS-E-CV-110 / MDS-EH-CV-110 : 11
MDS-E-CV-185/ MDS-EH-CV-185 : 19
MDS-E-CV-300 / MDS-EH-CV-300 : 30
MDS-E-CV-370 / MDS-EH-CV-370 : 37
MDS-E-CV-450 / MDS-EH-CV-450 : 45
MDS-E-CV-550 / MDS-EH-CV-550 : 55
MDS-EH-CV-750 :75

When the emergency stop input signal of the power supply unit is "enabled"
(Note) Set the power supply rotary switch to "4".
Power supply unit is not connected : 00
MDS-E-CV-37 / MDS-EH-CV-37 144
MDS-E-CV-75 / MDS-EH-CV-75 48
MDS-E-CV-110 / MDS-EH-CV-110 : 51
MDS-E-CV-185/ MDS-EH-CV-185 : 59
MDS-E-CV-300 / MDS-EH-CV-300 :70
MDS-E-CV-370 / MDS-EH-CV-370 :77
MDS-E-CV-450 / MDS-EH-CV-450 : 85
MDS-E-CV-550 / MDS-EH-CV-550 : 95
MDS-EH-CV-750 :B5

MDS-EM Series

Not used. Set to "0000".
External emergency stop power supply type is set by spindle parameter (SP032).
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MDS-EJ/EJH Series: Regenerative resistor type

Set the regenerative resistor type.
Bit-F ED C B A 9 8 7 6 5 43210

LI T T T T [ [T T T ofof[ofo]
| emgx
rtyp
amp
bit F-8 : amp(bit F-C) / rtyp(bit B-8)

Resistor built-in drive unit 210
Setting prohibited : 11
MR-RB032 112
MR-RB12 or GZG200W390HMK 113

MR-RB32 or GZG200W1200HMK 3 units connected in parallel : 14
MR-RB30 or GZG200W390HMK 3 units connected in parallel : 15
MR-RB50 or GZG300W390HMK 3 units connected in parallel : 16
MR-RB31 or GZG200W200OHMK 3 units connected in parallel : 17
MR-RB51 or GZG300W200OHMK 3 units connected in parallel : 18

Setting prohibited :19-1F
Setting prohibited : 20-23

FCUA-RB22 124

FCUA-RB37 125

FCUA-RB55 126

FCUA-RB75/2 127

Setting prohibited 128

R-UNIT2 129

Setting prohibited 1 2A-2C

FCUA-RB75/2 2 units connected in parallel : 2D
FCUA-RB55 2 units connected in parallel : 2E
Setting prohibited 1 2F

MR-RB1H-4 133
MR-RB3M-4 134
MR-RB3G-4 135
MR-RB5G-4 : 36

bit 7-4 : emgx External emergency stop function

Set the external emergency stop function.
0: Disable 4: Enable

bit 3-0 :
Not used. Set to "0".

[#2237] SV037 JL Load inertia scale

Set the motor axis conversion total load inertia including motor itself in proportion to the motor
inertia.
SV037(JL)=(Jm+J1)/Jmx100
Jm: Motor inertia
JI: Motor axis conversion load inertia

For linear motor, set the gross mass of the moving sections in kg unit.

<<Drive monitor load inertia ratio display>>

Set SV035/bitF=1 and imbalance torque and friction torque to both SV032 and SV045, and then
repeat acceleration/deceleration for several times.

---Setting range---
For general motor: 0 to 5000 (%)
For linear motor 0 to 5000 (kg)
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[#2238] SV038 FHz1 Notch filter frequency 1

Set the vibration frequency to suppress when machine vibration occurs.
(Normally, do not set 80 or less.)
Set to "0" when not using.

Related parameters: SV033/bit3-1, SV115
---Setting range---
0 to 2250 (Hz)
[#2239] SV039 LMCD Lost motion compensation timing

Set this when the timing of lost motion compensation type 2 does not match.
Adjust increments of 10 at a time.

---Setting range---
0 to 2000 (ms)

[#2240] SV040 LMCT Lost motion compensation non-sensitive band

Set the non-sensitive band of the lost motion compensation in the feed forward control.
When "0" is set, 2 1 m is the actual value to be set. Adjust increments of 1 . m.

---Setting range---
0to 255 (um)

[#2241] SV041 LMC2 Lost motion compensation 2

Set this with SV016 (LMC1) only when you wish to vary the lost motion compensation amount
depending on the command directions.
Normally, set to "0".

---Setting range---
-1 to 200 (Stall current %)
Note that when SV082/bit2 is "1", the setting range is between -1 and 20000 (Stall current
0.01%).

[#2242] SV042 OVS2 Overshooting compensation 2

Set this with SV031 (OVS1) only when you wish to vary the overshooting compensation amount
depending on the command directions.
Normally, set to "0".

---Setting range---
-1 to 100 (Stall current %)
Note that when SV082/bit2 is "1", the setting range is between -1 and 10000 (Stall current
0.01%).

[#2243] SV043 OBS1 Disturbance observer filter frequency

Set the disturbance observer filter band.

Normally, set to "100". Setting values of 49 or less is equal to "0" setting.

To use the disturbance observer, also set SV037 (JL) and SV044 (OBS2).

When disturbance observer related parameters are changed, lost motion compensation needs to be
readjusted.

Set to "0" when not using.

---Setting range---
0 to 1000 (rad/s)
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[#2244] SV044 OBS2 Disturbance observer gain

Set the disturbance observer gain. The standard setting is "100 to 300".

To use the disturbance observer, also set SV037 (JL) and SV043 (OBS1).

When disturbance observer related parameters are changed, lost motion compensation needs to be
readjusted.

Set to "0" when not using.

---Setting range---
0 to 500 (%)

[#2245] SV045 TRUB Friction torque

Set the frictional torque when using the collision detection function.
To use load inertia estimation function (drive monitor display), set this parameter, imbalance torque
(SV032) and load inertia display enabling flag (SV035/bitF).

---Setting range---
0 to 255 (Stall current %)

[#2246] SV046 FHz2 Notch filter frequency 2

Set the vibration frequency to suppress when machine vibration occurs.
(Normally, do not set 80 or less.)
Set to "0" when not using.

Related parameters: SV033/bit7-5, SV115

---Setting range---
0 to 2250 (Hz)

[#2247] SV047 EC Inductive voltage compensation gain

Set the inductive voltage compensation gain. Standard setting value is "100".
If the current FB peak exceeds the current command peak, lower the gain.

---Setting range---
0 to 200 (%)

[#2248] SV048 EMGrt Vertical axis drop prevention time

Input the time required to prevent the vertical axis from dropping by delaying READY OFF until the
brake works at an emergency stop.

Increase in increments of 100ms at a time, find and set the value where the axis does not drop.
When using a motor with a break of HG(-H) Series and HQ-H Series, set to "200ms" as a standard.
When the pull up function is enabled (SV033/bitE=1), the pull up is established during the drop
prevention time.

Related parameters: SV033/bitE, SV055, SV056

---Setting range---
0 to 20000 (ms)
The vertical axis pull up is not executed when "0" is set.

[#2249] SV049 PGN1sp Position loop gain 1 in spindle synchronous control

Set the position loop gain during spindle synchronization control (synchronous tapping and
synchronization control with spindle C-axis).

Set the same value as that of the position loop gain for spindle synchronous tapping control.

When performing the SHG control, set this parameter with SV050 (PGN2sp) and SV058 (SHGCsp).
When changing the value, change the value of "#2017 tap_g Axis servo gain".

---Setting range---
1 to 200 (rad/s)
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[#2250] SV050 PGN2sp Position loop gain 2 in spindle synchronous control

When using SHG control during spindle synchronous control (synchronous tapping and
synchronization control with spindle C-axis), set this parameter with SV049 (PGN1sp) and SV058
(SHGCsp).

Make sure to set the value 8/3 times that of SV049.

When not using the SHG control, set to "0".

---Setting range---
0 to 999 (rad/s)

[#2251] SV051 DFBT Dual feedback control time constant

Set the control time constant in dual feed back.

When "0" is set, it operates at 1ms.

The higher the time constant is, the closer it gets to the semi-closed control, so the limit of the
position loop gain will be raised.

For linear servo/direct-drive motor system
Not used. Set to "0".

Related parameters: SV017/bit1, SV052

---Setting range---
0 to 9999 (ms)

[#2252] SV052 DFBN Dual feedback control non-sensitive band

Set the non-sensitive band in the dual feedback control.
Normally, set to "0".

For linear servo/direct-drive motor system
Not used. Set to "0".

Related parameters: SV017/bit1, SV052

---Setting range---
0 t0 9999 (u m)

[#2253] SV053 OD3 Excessive error detection width in special control

Set the excessive error detection width when servo ON in a special control (initial absolute position
setting, stopper control and etc.).

When "0" is set, excessive error detection will not be performed when servo ON during a special
control.

---Setting range---
0 to 32767 (mm)
However, when SV084/bitC=1, the setting range is from 0 to 32767 ( u m).

[#2254] SV054 ORE Overrun detection width in closed loop control

Set the overrun detection width in the full-closed loop control.

When the gap between the motor side encoder and the linear scale (machine side encoder) exceeds
the value set by this parameter, it will be judged as overrun and "Alarm 43" will be detected.

When "-1" is set, if the differential velocity between the motor side encoder and the machine side
encoder exceeds the 30% of the maximum motor speed, it will be judged as overrun and "Alarm 43"
will be detected.

When "0" is set, overrun will be detected with a 2mm width.

For linear servo/direct-drive motor system
Not used. Set to "0".

---Setting range---
-1 to 32767 (mm)
However, when SV084/bitD=1, the setting range is from -1 to 32767 (x m).
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[#2255]

[#2256]

SV055 EMGx Max. gate off delay time after emergency stop

Set the time required between an emergency stop and forced READY OFF.

Set the maximum value "+ 100ms" of the SV056 setting value of the servo drive unit electrified by the
same power supply unit.

When executing the vertical axis drop prevention, the gate off will be delayed for the length of time
set at SV048 even when SV055's is smaller than that of SV048.

Related parameters: SV048, SV056

---Setting range---
0 to 20000 (ms)

SV056 EMGt Deceleration time constant at emergency stop

Set the time constant used for the deceleration control at emergency stop.

Set the time required to stop from rapid traverse rate (rapid).

The standard setting value is EMGt<GOtLx0.9.

However, note that the standard setting value differs from the above-mentioned value when the
setting value of "#2003:smgst Acceleration and deceleration modes bit 3-0:Rapid traverse
acceleration/deceleration type" is 8 or F. Refer to Instruction Manual of the drive unit (section
"5.5.1 Deceleration Control") for details.

Related parameters: SV048, SV055

---Setting range---
0 to 20000 (ms)

[#2257] SV057 SHGC SHG control gain

[#2258]

When performing the SHG control, set to SVO03(PGN1)x6.
When not using the SHG control, set to "0".

When using the OMR-FF control, set to "0".

Related parameters: SV003, SV004

---Setting range---
0 to 1200 (rad/s)

SV058 SHGCsp SHG control gain in spindle synchronous control

[#2259]

When using SHG control during spindle synchronization control (synchronous tapping and
synchronous control with spindle C-axis), set this parameter with SV049 (PGN1sp) and SV050
(PGN2sp).

Make sure to set the value 6 times that of SV049.

When not using the SHG control, set to "0".

---Setting range---
0 to 1200 (rad/s)

SV059 TCNV Collision detection torque estimated gain
Set the torque estimated gain when using the collision detection function.
The standard setting value is the same as the load inertia ratio (SV037 setting value) including motor
inertia.
Set to "0" when not using the collision detection function.

Related parameters: SV032, SV035/bitF-8, SV037, SV045, SV060

<<Drive monitor load inertia ratio display>>
Set SV035/bitF=1 and imbalance torque and friction torque to both SV032 and SV045, and then
repeat acceleration/deceleration for several times.

---Setting range---
For general motor: 0 to 5000 (%)
For linear motor: 0 to 5000 (kg)
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[#2260] SV060 TLMT Collision detection level

When using the collision detection function, set the collision detection level at the GO feeding.
When "0" is set, none of the collision detection function will work.

Related parameters: SV032, SV035/bitF-8, SV037, SV045, SV059

---Setting range---
0 to 999 (Stall current %)

[#2261] SV061 DA1NO D/A output ch1 data No. / Initial DC excitation level

Input the data number you wish to output to the D/A output channel 1.
When using the 2-axis drive unit, set "-1" to the axis that the data will not be output.

When the DC excitation is running (SV034/bit4=1):
Use this when the DC excitation is running (SV034/bit4=1) to adjust the initial magnetic pole
position (when measuring the magnetic pole shift amount) for linear motor and direct-drive motor.
Set the initial excitation level in DC excitation control.
Set 10% as standard.
Related parameters: SV062, SV063

---Setting range---

-1t0 127
When the DC excitation is running (SV034/bit4=1): 0 to 100 (Stall current %)

[#2262] SV062 DA2NO D/A output ch2 data No. / Final DC excitation level

Input the data number you wish to output to the D/A output channel 2.
When using the 2-axis drive unit, set "-1" to the axis that the data will not be output.

When the DC excitation is running (SV034/bit4=1):

Use this when the DC excitation is running (SV034/bit4=1) to adjust the initial magnetic pole
position (when measuring the magnetic pole shift amount) for linear motor and direct-drive motor.

Set the final excitation level in DC excitation control.

Set 10% as standard.

When the magnetic pole shift amount measurement value is unsteady, adjust the value in
increments of 5%.

Related parameters: SV061, SV063

---Setting range---

-1t0 127
When the DC excitation is running (SV034/bit4=1): 0 to 100 (Stall current %)

[#2263] SV063 DA1MPY D/A output ch1 output scale / Initial DC excitation time

Set output scale of the D/A output channel 1 in increment of 1/100.
When "0" is set, the magnification is the same as when "100" is set.

When the DC excitation is running (SV034/bit4=1):
Use this when the DC excitation is running (SV034/bit4=1) to adjust the initial magnetic pole

position (when measuring the magnetic pole shift amount) for linear motor and direct-drive motor.
Set the initial excitation time in DC excitation control.
Set 1000ms as standard.
When the magnetic pole shift amount measurement value is unsteady, adjust the value in
increments of 500ms.
Related parameters: SV061, SV062

---Setting range---
-32768 to 32767 (1/100-fold)
When the DC excitation is running (SV034/bit4=1): 0 to 10000 (ms)

[#2264] SV064 DA2MPY D/A output ch2 output scale

Set output scale of the D/A output channel 2 in increment of 1/100.
When "0" is set, the magnification is the same as when "100" is set.

---Setting range---
-32768 to 32767 (1/100-fold)
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[#2265]

[#2266-2272]

SV065 TLC Machine end compensation gain

The shape of the machine end is compensated by compensating the spring effect from the machine
end to the motor end.

Set the machine end compensation gain. Measure the error amount by roundness measurement
and estimate the setting value by the following formula.

Compensation amount (. m) = Command speed F(mm/min)2 * SV065 / (Radius R(mm) * SV003 *
16,200,000)

Set to "0" when not using.

---Setting range---
-30000 to 30000 (Acceleration ratio 0.1%)

SV066 - SV072

This parameter is set automatically by the NC system.

[#2273(PR)] SV073 FEEDout Specified speed output speed

Set the specified speed.
Also set SV082/bit9,8 to output digital signal.

---Setting range---
0 to 32767 (r/min)
However, when SV033/bitD=1, the setting range is from 0 to 32767 (100mm/min).
(Only for MDS-E/EH and MDS-EM)

[#2274-2280] SV074 - SV080

This parameter is set automatically by the NC system.

[#2281(PR)] SV081 SPEC2 Servo specification 2

Select the servo functions.
A function is assigned to each bit.
Set this in hexadecimal format.

Bit-F E D C B AO 876543210
[ofofofofofof [of Jofofo] [ofofo]

absc
szchk

npg

bit F-A :
Not used. Set to "0".

bit 9 : npg Earth fault detection

0: Disable 1: Enable (standard)
Set "0" and it is constantly "Enable" for MDS-EJ/EJH-V1 Series.

bit 8 :
Not used. Set to "0".
bit 7 : szchk Distance-coded reference scale reference mark
0: Check at 4 points (standard) 1: Check at 3 points
bit 6-4 :
Not used. Set to "0".
bit 3 : absc Distance-coded reference scale
0: Disable 1: Enable
bit 2-0 :
Not used. Set to "0".
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[#2282]

IB-1501229-C

SV082 SSF5 Servo function 5

Select the servo functions.
A function is assigned to each bit.
Set this in hexadecimal format.

Bit-F E D CBAO 87 6543210
lofofofJof [ | [ [ofofofofo] | [o]

Imc3
ccu
dos2
dos3

Not used. Set to "0".

bitB,A=

00: Disable

01: Setting prohibited

10: Contactor control signal output (For MDS-EJ/EJH-V1)
11: Setting prohibited

bit9,8=

00: Disable

01: Specified speed output
10: Setting prohibited

11: Setting prohibited

Not used. Set to "0".

0: Stall current %  1: Stall current 0.01%

Set this when protrusion at a quadrant change is too big.
0: Stop 1: Start

Related parameters: SV016, SV041, SV085, SV086

Not used. Set to "0".

148



MDS-E/EH Series Instruction Manual
4 Setup

[#2283] SV083 SSF6 Servo function 6

Select the servo functions.
A function is assigned to each bit.
Set this in hexadecimal format.

Bit-F ED CB A 9 8 7 65 43210
[oJofofofofofofo[ [ [ [o] [ [ o]
L nfd4

nfd5

Not used. Set to "0".

Set the depth of Notch filter 5 (SV088).
bit7,6,5=

000: - o

001: -18.1[dB]

010: -12.0[dB]

011: -8.5[dB]

100: -6.0[dB]

101: -4.1[dB]

110: -2.5[dB]

111: -1.2[dB]

Not used. Set to "0".

Set the depth of Notch filter 4 (SV087).
bit3,2,1=

000: -

001: -18.1[dB]

010: -12.0[dB]

011: -8.5[dB]

100: -6.0[dB]

101: -4.1[dB]

110: -2.5[dB]

111: -1.2[dB]

Not used. Set to "0".
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[#2284] SV084 SSF7 Servo function 7

Select the servo functions.

A function is assigned to each bit.

Set this in hexadecimal format.

Bit-F E D C B A9 8 7 6 5 43 210
[ o[ [ ] [ofofofoJoJofofofofo] |

irms

ilm2u
odu
oru
h2c

bit F : h2c HAS control cancel amount
0: 1/4 (standard) 1:1/2

Related parameters: SV034/bit1
bit E :
Not used. Set to "0".
bit D : oru Overrun detection width unit
0: mm (normal setting) 1: um
bit C : odu Excessive error detection width unit
0: mm (normal setting) 1: um
bit B : ilm2u Current limit value (SV014) in special control setting unit
0: Stall current % (normal setting)  1: Stall current 0.01%
bit A-1 :
Not used. Set to "0".

bit 0 : irms Motor current display
0: Motor q axis current display (normal)  1: Motor effective current display

[#2285] SV085 LMCk Lost motion compensation 3 spring constant

Set the machine system's spring constant when selecting lost motion compensation type 3.
When not using, set to "0".

Related parameters: SV016, SV041, SV082/bit2,1, SV086

---Setting range---
0 to 32767 (0.01%/ u m)

[#2286] SV086 LMCc Lost motion compensation 3 viscous coefficient

Set the machine system's viscous coefficient when selecting lost motion compensation type 3.
When not using, set to "0".

Related parameters: SV016, SV041, SV082/bit2,1, SV086

---Setting range---
0 to 32767 (0.01%¢*s/mm)
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[#2287] SV087 FHz4 Notch filter frequency 4

Set the vibration frequency to suppress when machine vibration occurs.
(Normally, do not set 80 or less.)

Set to "0" when not using.

Related parameters: SV083/bit3-1, SV115

---Setting range---
0 to 2250 (Hz)

[#2288] SV088 FHz5 Notch filter frequency 5

Set the vibration frequency to suppress when machine vibration occurs.
(Normally, do not set 80 or less.)

Set to "0" when not using.

Related parameters: SV083/bit7-5, SV115

---Setting range---
0 to 2250 (Hz)

[#2289] SV089

Not used. Set to "0".

[#2290] SV090

Not used. Set to "0".

[#2291] SV091 LMC4G Lost motion compensation 4 gain

Use this with LMC compensation type 3. As the delay in path tracking is monitored and
compensated, the delay in path tracking will be minimized even if machine friction amount changes
by aging. Use the lost motion compensation amount (SV016) * 5 (10% of the dynamic friction torque)
as the target. The higher the setting value is, the more accurate the quadrant change be; however,
the more likely vibrations occur.

---Setting range---
0 to 20000 (Stall current 0.01%)

[#2292] SV092

Not used. Set to "0".

[#2293] SVv093

Not used. Set to "0".
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[#2294] SV094 MPV Magnetic pole position error detection speed

The magnetic pole position detection function monitors the command speed and motor speed at the
position command stop and detects the magnetic pole position error alarm (3E) if any. Set the error
detection level for the command speed and motor speed at the position command stop.

Be aware when setting the parameter as the setting units for general motors and linear motors are
different.

<<For general motor>>

When the command speed error detection level is set to "0", the magnetic pole position error (3E) is
detected at 10r/min.

Set "10" as standard.

This detects the magnetic pole position error (3E) when the motor rotation speed is 100r/min and
more.

<<For linear motor>>

When the command motor speed level is set to "0", the magnetic pole position error (3E) is detected
at Tmm/s.

Set "10" as standard.

This detects the magnetic pole position error (3E) when the motor speed is 10mm/s and more.

---Setting range---

0 to 31999
<<For general motor>>
Ten-thousands digit, Thousands digit ----------- Command speed error detection level (10r/min)
Hundreds digit, Tens digit, Ones digit ----------- Motor speed error detection level (10r/min)

<<For linear motor>>

Ten-thousands digit, Thousands digit ----------- Command speed error detection speed level
(1mm/s)
Hundreds digit, Tens digit, Ones digit ----------- Motor speed error detection level (1mm/s)

[#2295] SV095 ZUPD Vertical axis pull up distance

Set this parameter to adjust the pull up distance when the vertical axis pull up function is enabled.
When the pull up function is enabled and this parameter is set to "0", for a rotary motor, 8/1000 of a
rotation at the motor end is internally set as the pull up distance, and for a linear motor, 80[ » m] is
set.

Related parameters:
SV032 : The pull up direction is determined. When "0" is set, pull up control is not executed.
SV033/bitE : Start-up of the pull up function
SV048 : Set the drop prevention time. When "0" is set, pull up control is not executed.

---Setting range---
0 to 2000 (. m)

[#2296-2305] SV096 - SV105

Not used. Set to "0".

[#2306] SV106 PGM OMR-FF scale model gain

Set the scale model gain (position response) in OMR-FF control.

Set the same value as SVO03(PGN1).

Increase the setting value to perform a high-speed machining such as a fine arc or to improve the
path error.

Lower the value when vibration occurs during acceleration/deceleration.

Set to "0" when not using OMR-FF control.

---Setting range---
0 to 300 (rad/s)

[#2307-2311] SV107 - SV111

Not used. Set to "0".
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[#2312]

[#2313]

SV112 IFF OMR-FF current feed forward gain

Set the current feed forward rate in OMR-FF control.
The standard setting is "10000".

Setting value of 0 is equal to "10000(100%)" setting.
Set to "0" when not using OMR-FF control.

---Setting range---
0 to 32767 (0.01%)

SV113 SSF8 Servo function 8

Select the servo functions.
A function is assigned to each bit.
Set this in hexadecimal format.

Bit-F E D CB A9 876543210
[ofofofofoJoJo] [ofofoJoJoJofo] |

omrffon
sto

Not used. Set to "0".

Set this parameter to use dedicated wiring STO function.
0: Dedicated wiring STO function unused 1: Dedicated wiring STO function used
(Only for MDS-E/EH and MDS-EJ/EJH)

Not used. Set to "0".

0: Disable 1: Enable

[#2314] SV114 SSF9 Servo function 9

Select the servo functions.
A function is assigned to each bit.
Set this in hexadecimal format.
Bit-F ED CB A 9 8 7 65 43210
[ofofofofofofo] | [ofofofo[ofo]o0]

cse
nohis

Not used. Set to "0".

0: Enable 1: Disable

0: Normal setting  1: Enable

Not used. Set to "0".
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[#2315] SV115 SSF10 Servo function 10

Select the servo functions.
A function is assigned to each bit.
Set this in hexadecimal format.
Bit-F ED CBA 9876543210

L esn
dfhz

bit F : are Notch filter5 all frequencies adapted
When enabled, Notch filter5 all frequencies adaptive range is not limited regardless of SV115/bit4,5

setting.

0: Disable 1: Enable

bit E-C: dsl Notch filter frequency display

Switch the "AFLT frequency" display on drive monitor screen to check every notch filter frequency.
When the selected notch filter is not used, "0" is displayed.

bitE,D,C=

000 :
: Notch filter 1 frequency
010:

001
011
101

Estimated resonance frequency (Normal display)

Notch filter 2 frequency

: Notch filter 3 frequency (always displays 4500Hz)
100 :
: Notch filter 5 frequency

Notch filter 4 frequency

Other settings: setting prohibited
bit B : ade5 Notch filter 5 / Adaptive follow-up function
0: Disable 1: Enable
bit A : ade4 Notch filter 4 / Adaptive follow-up function
0: Disable 1: Enable
bit 9 : ade2 Notch filter 2 / Adaptive follow-up function
0: Disable 1: Enable
bit 8 : ade1 Notch filter 1 / Adaptive follow-up function
0: Disable 1: Enable
bit 7-6 : dsn Estimated resonance frequency display holding time

Set the estimated resonance frequency display holding time to the "AFLT frequency" display on
drive monitor screen.

bit7,6=
00: 4 [s]
01: 8 [s]
10: 12 [s]
11: 16 [s]
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bit 5-4 : dfhz Notch filter frequency range

Set the adaptive range of the notch filter frequency. When the adaptive follow-up function is enabled
and if the estimated resonance frequency exists in the set range, the notch filter will be adapted.
Normally set this parameter to "00".

bit5,4=
00: -10 to 10 [%]
01: -20 to 20 [%]
10: -30 to 30 [%]
11: -40 to 40 [%]

bit 3-0 : esn Sensitivity of estimated resonance frequency

Set the sensitivity of the estimated resonance frequency. Smaller setting value enables to detect
smaller vibration component, however, adaptive movement will be repeated frequently. Normally set
this parameter to "0".

0 : Normal setting (same sensitivity as A) 1 : Sensitivity high to F : Sensitivity low

[#2316] SV116 SSF11 Servo function 11

Not used. Set to "0000".

[#2317(PR)] SV117 RNG1ex Expansion sub side encoder resolution

For high-accuracy binary resolution encoder, set the number of pulses to four bite data of SV117
(high-order) and SV019 (low-order) by pulse (p).

When SV117=0, the setting unit of SV019 is (kp).

Refer to SV019 for details.

Related parameters: SV019, SV020, SV118

---Setting range---
-1 to 32767

[#2318(PR)] SV118 RNG2ex Expansion main side encoder resolution

When using high-accuracy binary resolution encoder, set the number of pulses to four bite data of
SV118 (high-order) and SV020 (low-order) by pulse (p).

When SV118=0, the setting unit of SV020 is (kp).

Refer to SV020 for details.

Related parameters: SV019, SV020, SV117

---Setting range---
-1 to 32767

[#2319-2328] SV119 - SV128

Not used. Set to "0".

[#2329] SV129 Kwf Synchronous control feed forward filter frequency

Set the acceleration rate feed forward filter frequency in high-speed synchronous tapping control.
The standard setting is "600".

Related parameters: SV244

---Setting range---
0 to 32767 (rad/s)
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[#2330(PR)] SV130 RPITS Base reference mark interval

Set the base reference mark intervals of distance-coded reference scale. When the distance-coded
reference scale is not used, set to "0".

The interval of basic reference mark (SV130) and auxiliary interval (SV131) must be in the specified
relationship. Other settings cause the initial parameter error (alarm 37).

Following is the specified relationship.

The quotient of (SV130%x1000) / SV131 must be 4 or more and leaves no remainder.

Related parameters: SV081/bit7,3, SV131, SV134 to SV137

---Setting range---
0 to 32767 (mm)

[#2331(PR)] SV131 DPITS Auxiliary reference mark interval

Set the auxiliary interval of reference mark in the distance-coded reference scale. When the
distance-coded reference scale is not used, set to "0".

The interval of basic reference mark (SV130) and auxiliary interval (SV131) must be in the specified
relationship. Other settings cause the initial parameter error (alarm 37).

Following is the specified relationship.

The quotient of (SV130%x1000) / SV131 must be 4 or more and leaves no remainder.

Related parameters: SV081/bit7,3, SV130, SV134 to SV137

---Setting range---
0 to 32767 (1 m)

[#2332] SV132
Not used. Set to "0".

[#2333] SV133
Not used. Set to "0".

[#2334] SV134 RRn0 Distance-coded reference check / revolution counter

Set this parameter to operate distance-coded reference check when using distance-coded reference
scale.

During the distance-coded reference check initial setup (SV137:RAER=-1), set the following items
on the NC drive monitor screen after the distance-coded reference check initial setup warning A3
turns OFF.

SV134=Rn, SV135=Pn, SV136=MPOS
When reference point is set, the warning A3 turns OFF.
To enable the distance-coded reference check function, SV081/bit3=1setting and a battery option

are needed.

Related parameters: SV081/bit3,7, SV130, SV131, SV134 to SV137

---Setting range---
-32768 to 32767
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[#2335] SV135 RPnOH Distance-coded reference check /position within one rotation High

Set this parameter to operate distance-coded reference check when using distance-coded reference
scale.

During the distance-coded reference check initial setup (SV137:RAER=-1), set the following items
on the NC drive monitor screen after the distance-coded reference check initial setup warning A3
turns OFF.

SV134=Rn, SV135=Pn, SV136=MPOS
When reference point is set, the warning A3 turns OFF.
To enable the distance-coded reference check function, SV081/bit3=1setting and a battery option
are needed.

Related parameters: SV081/bit3,7, SV130, SV131, SV134 to SV137

---Setting range---
-32768 to 32767

[#2336] SV136 RPnOL Distance-coded reference check / position within one rotation Low

Set this parameter to operate distance-coded reference check when using distance-coded reference
scale.

During the distance-coded reference check initial setup (SV137:RAER=-1), set the following items
on the NC drive monitor screen after the distance-coded reference check initial setup warning A3
turns OFF.

SV134=Rn, SV135=Pn, SV136=MPOS

When reference point is set, the warning A3 turns OFF.
To enable the distance-coded reference check function, SV081/bit3=1setting and a battery option
are needed.

Related parameters: SV081/bit3,7, SV130, SV131, SV134 to SV137

---Setting range---
-32768 to 32767

[#2337] SV137 RAER Distance-coded reference check allowable width

For the distance-coded reference check function when using distance-coded reference scale, set the
allowable gap from the reference point position data calculated by the main side encoder. When the
gap exceeds the allowable range, reference point created by distance-code is judged as wrong and
detects alarm 42.

The standard setting value is "basic reference mark interval (SV130) / 4".

SV137=0 setting carries out the same operation as the standard setting value.

SV137=-1 setting enables the distance-coded reference initial set up mode and displays setting
values of SV134 to SV136 on NC drive monitor.

To enable the distance-coded reference check function, SV081/bit3=1setting and a battery option
are needed.

When SV137=32767, the distance-coded reference check function is disabled.

Related parameters: SV081/bit3,7, SV130, SV131, SV134 to SV136

---Setting range---
-1 to 32767 (mm)

[#2338-2397] SV138 - SV197

Not used. Set to "0".

[#2398] SV198 NSE No signal 2 special detection width

Set the special detection width for the no signal 2 (alarm 21).

This detects no signal 2 (alarm 21) when machine side feedback is not invoked even if the motor
side encoder feedback exceeds this setting in the rectangular wave signal output linear scale.
When "0" is set, the detection will be performed with a 15 u m width.

---Setting range---
0 to 32767 (um)
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[#2399] SV199 RTGM Real-time tuning: maximum adaptive gain multiplier

In case that machine resonance is induced when mounting a workpiece, the speed loop gain is
switched automatically in response to inertia by setting the speed loop gain and workpiece inertia
multiplier in advance.

The speed loop gain SV199(RTGM) changes in response to the estimated inertia ratio
SV200(RTJX) based on the speed loop gain SV005(VGN1) and the inertia multiplier SV037(JL)
which were adjusted when no workpiece was mounted.

When SV199 is set to "0", the adaptation of the speed loop gain will be disabled.

Speed control gain multiplier [%]

RTGM
(SV199)

VGN1
(8V005)

H H i inerti i 9
i RTIX Estimated inertia ratio [%]
(SV037) (SV200)

Related parameters: SV005, SV037, SV200

---Setting range---
0 to 5000 (%)

[#2400] SV200 RTJX Real-time tuning: maximum adaptive inertia ratio

In case that machine resonance is induced when mounting a workpiece, the speed loop gain is
switched automatically in response to inertia by setting the speed loop gain and workpiece inertia
multiplier in advance.

The speed loop gain SV199(RTGM) changes in response to the estimated inertia ratio
SV200(RTJX) based on the speed loop gain SV005(VGN1) and the inertia multiplier SV037(JL)
which were adjusted when no workpiece was mounted.

When SV199 is set to "0", the adaptation of the speed loop gain will be disabled.

Speed control gain multiplier [%]

RTGM
(SV199)

VGN1
(SV005)

H H ; R .
L RTIX Estimated inertia ratio [%]
(8Vv037) (SV200)

Related parameters: SV005, SV037, SV199

---Setting range---
0 to 5000 (%)

[#2401-2443] SV201 - SV243
Not used. Set to "0".
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[#2444(PR)] SV244 DUNIT Communication interpolation unit for communication among

drive units

Set the communication interpolation unit among drive units in high-speed synchronous tapping
control.
When set to "0", it will be regarded as 20 (0.05 . m) is set.

Related parameters: SV129

---Setting range---
0 to 2000 (1/ 1 m)

[#2445-2456] SV245 - SV256
Not used. Set to "0".
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4.3 Setting the Initial Parameters for the Spindle Drive Unit

The spindle specification parameters and spindle parameters must be set before the spindle system can be started up.
The spindle related parameters are input from the NC. The input method differs according to the NC being used, so refer
to each NC Instruction Manual.

/\ CAUTION

The configuration of the spindle specification parameters (#3001 to #3138) can differ depending on the NC.

4.3.1 Setting of Parameters Related to the Spindle

The spindle specification parameters "#3001-#3138" and spindle parameters "#13001-#13256" must be set before the
spindle is started up. Set the parameters depending on the spindle motor equipped to the machine and the machine
specifications. The following parameters must be set for startup, so check the setting values.

< Common parameters set for starting >

Set the command time constant etc. up to the maximum rotation speed of the spindle end and the maximum rotation
speed of the motor.

Especially the maximum rotation speed should be set not to exceed the machine specifications. In addition, acceleration/
deceleration of the spindle is executed with the constant torque control, so the time depends on the inertia size.

(1) Setting of the maximum rotation speed
Set the maximum rotation speed of S commands (synchronous tapping, etc.).

[#3001] slimt1 Limit rotation speed (Gear: 00)

Set the spindle rotation speed for maximum motor speed when gear 00 is selected.
Set the spindle rotation speed for the S analog output=10V during analog spindle control.

---Setting range---
0 to 99999 (r/min)

[#3002] slimt2 Limit rotation speed (Gear: 01)
[#3003] slimt3 Limit rotation speed (Gear: 10)

[#3004] slimt4 Limit rotation speed (Gear: 11)

[#3005] smax1 Maximum rotation speed (Gear: 00)

Set the maximum spindle rotation speed which is actually commanded when gear 00 is selected.
Set this as smax1(#3005)<= slimit1(#3001).

By comparing the S command value and the values of gear 1 - 4, a spindle gear shift command will
be output automatically.

---Setting range---
0 to 99999 (r/min)

[#3006] smax 2 Maximum rotation speed (Gear: 01)
[#3007] smax 3 Maximum rotation speed (Gear: 10)

[#3008] smax 4 Maximum rotation speed (Gear: 11)
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(2) Time constant settings during acceleration/deceleration
Set the time constant from the stopped state to reach S commands of smax.

[#3101] sp_t1 Acceleration/deceleration time constant with S command (Gear: 00)

Set the acceleration/deceleration time constant with S command (speed operation mode) when gear
00 is selected. Set the linear acceleration/deceleration time up to limit rotation speed (slimit1). Set
the short time constant that the motor torque at acceleration is always saturated, however, when an
abnormal noise or V-belt slip occurs, increase the time constant.

---Setting range---
0 to 30000 (ms)

[#3102] sp_t2 Acceleration/deceleration time constant with S command (Gear: 01)

[#3103] sp_t3 Acceleration/deceleration time constant with S command (Gear: 10)

[#3104] sp_t4 Acceleration/deceleration time constant with S command (Gear: 11)

(3) Spindle speed settings for Z-phase detection when starting
At the first spindle rotation after the power ON (including turning the power ON again only for NC), the spindle
rotates at the speed of setting parameters during Z-phase detection for the encoder. Set the rotation speed.

[#3106] zrn_typ Zero point return specifications

bit F : Spindle zero point detection with contactless switch
0: Normal  1: Enable spindle zero point detection using proximity switch

[#3109] zdetspd Z phase detection speed

For the first S command after power is turned ON, the spindle rotates at the speed of setting value
for this parameter until Z phase is detected twice.

When "#3106/bitF = 1" (Spindle zero point proximity switch detection enabled), also proximity switch
is detected.

(Note) When spindle zero point proximity switch detection is enabled, the rotation direction of the
orientation/zero point return (synchronous tapping, spindle/C axis) will follow Z phase detection
direction. And the speed will follow Z phase detection speed.

---Setting range---
1 to 99999 (r/min)

(4) Parameters set depending on the connected NC

[#13230] SP230 SFNC10 Spindle function 10

bit 8 : nohis History of communication error alarm between NC and DRV(34,36,38,39)
0: Enable 1: Disable

< Initial parameters set depending on the machine specifications >
Set the following parameters depending on the spindle drive method (direct, gear drive, etc.) or inertia size of rotary
sections for machine specifications.

(1) Adjustment parameters in orientation mode

When the inertia ratio is large for the spindle motor such as large lathes, set the following parameters so that
abnormal noise or machine sway does not occur during orientation control.
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[#3106] zrn_typ Zero point return specifications

bit E : Control mode selection in orientation

Select non-interpolation mode when vibration occurs since the gain is high during the orientation.
0: Interpolation mode (Use the interpolation mode gain "SP002".)
1: Non-interpolation mode (Use the non-interpolation mode gain "SP001")

(2) Setting of the gear ratio
Set the following parameters depending on the spindle drive method (direct, gear drive, belt drive) for the machine.

[#13057(PR)] SP057 GRA1 Spindle side gear ratio 1

Set the number of gear teeth on the spindle side when "the gear selection command (control input 4/
bit6, 5) "is set to "00".

---Setting range---
1 to 32767

[#13058(PR)] SP058 GRA2 Spindle side gear ratio 2

[#13059(PR)] SP059 GRA3 Spindle side gear ratio 3

[#13060(PR)] SP060 GRA4 Spindle side gear ratio 4

[#13061(PR)] SP061 GRB1 Motor side gear ratio 1

Set the number of gear teeth on the spindle side when "the gear selection command (control input 4/
bit6, 5) " is set to "00".

---Setting range---
1 to 32767

[#13062(PR)] SP062 GRB2 Motor side gear ratio 2
[#13063(PR)] SP063 GRB3 Motor side gear ratio 3

[#13064(PR)] SP064 GRB4 Motor side gear ratio 4

< Setting parameters for the encoder with semi/full-closed loop control >
Set parameters depending on the encoder configured in the machine. For semi-closed loop, set the same value to the
main side and the sub side. For full-closed loop, set the encoder of the main side and the sub side.

[#13019(PR)] SP019 RNG1 Sub side encoder resolution

[For semi-closed loop]
Set the same value as SP020 (RNG2). (Refer to the explanation of SP020.)

[For full-closed loop]
Set the number of pulses per revolution of the machine side encoder.

When using ABZ pulse output encoder (OSE-1024-3-15-68), set this combined with

SP097(RNG1ex).
SP019 = 4096
SP097 = -1

---Setting range---
When SP097=0, the setting range is from 0 to 32767 (kp)
When SP097 # 0
For M800W,M800S,M80: 0 to 65535 (p)
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[#13020(PR)] SP020 RNG2 Main side encoder resolution

Set the number of pulses per revolution of the motor side encoder.
When using the encoder interface unit MDS-B-HR, use this with SP098 (RNG2ex).

Encoder

TS5691(128 teeth): SP020 = 2000
TS5691(180 teeth): SP020 = 2880
TS5691(256 teeth): SP020 = 4000
TS5691(384 teeth): SP020 = 6000
TS5691(512 teeth): SP020 = 8000

TS5690( 64 teeth): SP020 = 2000
TS5690( 90 teeth): SP020 = 2880
TS5690(128 teeth): SP020 = 4000
TS5690(192 teeth): SP020 = 6000
TS5690(256 teeth): SP020 = 8000
TS5690(384 teeth): SP020 =12000

ERM280(1200 teeth): SP020 = 4800
ERM280(2048 teeth): SP020 = 8000

MPCI : SP020 = 7200
MBE205: SP020 = 2000
MBE405W: SP020 = 4000

---Setting range---
When SP098=0, the setting range is from 0 to 32767 (kp)
When SP098 # 0
For M800W,M800S,M80: 0 to 65535 (p)

[#13097] SP097 RNG1ex Extension sub side encoder resolution

When setting the machine side encoder resolution in pulse (p) unit, set the number of pulses to four
bite data of SP097 (high-order) and SP019 (low-order) in pulse (p) unit.

When SP097=0, the setting unit of SP019 is (kp).
Refer to SP019 for details.
Related parameters: SP019, SP020, SP098

---Setting range---
-1 to 32767

[#13098] SP098 RNG2ex Extension main side encoder resolution

When setting the motor side encoder resolution in pulse (p) unit, set the number of pulses to four bite
data of SP098 (high-order) and SP020 (low-order) in pulse (p) unit.

When SP098=0, the setting unit of SP020 is (kp).
Refer to SP020 for details.
Related parameters: SP019, SP020, SP097

---Setting range---
-1 to 32767

[#13031(PR)] SP031 MTYP Motor type

Set the control system of the spindle drive unit.

2200: Semi closed loop control

4200: Full closed loop control by using spindle side ABZ pulse output encoder
6200: Full closed loop control by using spindle side serial output encoder
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[#13054] SP054 ORE Overrun detection width in closed loop control

Set the overrun detection width in the full-closed loop control.

When the gap between the motor side encoder and the machine side encoder exceeds the set
value, it is judged as an overrun and "Alarm 43" is detected.

When "-1" is set, if the differential velocity between the motor side encoder and the machine side
encoder exceeds the 30% of the maximum motor speed, it will be judged as overrun and "Alarm 43"
will be detected.

When "0" is set, overrun will be detected with 2°.

In the full-closed loop control, normally set this parameter to "360". During V-belt drive, set to "-1".

---Setting range---
-1to 32767 (°)

< Setting parameters of a proximity switch >
Set the following parameters when a proximity switch is equipped with the spindle end.

[#13227] SP227 SFNC7 Spindle function 7

bit F-C : dis Digital signal input selection

0: No signal
4: Proximity switch signal detection
Other settings: setting prohibited

[#13225] SP225 SFNC5 Spindle function 5

bit 5 : ddir Proximity switch signal enable edge
0: Falling edge 1: Rising edge

[#3106] zrn_typ Zero point return specifications

bit F : Spindle zero point detection with contactless switch
0: Normal  1: Enable spindle zero point detection using proximity switch

< Cautions for starting the spindle >
The test operation (acceleration/deceleration, orientation) of the spindle can be executed by setting the initial
parameters, however, check the spindle operation with caution.

- Check the wiring and ensure the safety of the surroundings before starting the operation.

- Do not operate at high-speed rotation at first. After checking that there are no problems as abnormal noise,
vibration, etc. from the spindle at start up with no-load and small S commands, raise the S commands
gradually.

- When vibration or abnormal noise occurs during the test operation, adjust or set the speed gain or the notch
filter.

- For the first check of the orientation, the orientation should be executed gradually from small S commands.
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4.3.2 List of Standard Parameters for Each Spindle Motor

(1) 200V Standard motor SJ-D Series (Standard)

Motor 200V Standard motor SJ-D Series (Standard)
Parameter SJ-D3.7/{SJ-D5.5/[SJ-D5.5/ SJ-D5.5/120-02 SJ-D7.5/{SJ-D7.5/] SJ-D11/
100-01 | 100-01 | 120-01 100-01 | 120-01 | 100-01
MDS-E-SP- 80 80 80 160 200 160 160 160
. 80 80 80
No. Abbrev. Details MDS-E-SP2- 16080 | 16080 | 16080 1?3;30 ) 1(:2;30 1(:2;30 1(:3!)30
(M) (M) (M)
SP001 PGV [Position loop gain non-interpolation mode 15 15 15 15 15 15 15 15
SP002 PGN |[Position loop gain interpolation mode 33 33 33 33 33 33 33 33
SP003 PGS [Position loop gain spindle synchronization 15 15 15 15 15 15 15 15
SP004 0 0 0 0 0 0 0 0
SP005 VGN1 [Speed loop gain 1 150 150 150 150 150 150 150 150
SP006 VIA1 [Speed loop lead compensation 1 1900 1900 1900 1900 1900 1900 1900 1900
SP007 VIL1 [Speed loop delay compensation 1 0 0 0 0 0 0 0 0
SP008 VGN2 [Speed loop gain 2 150 150 150 150 150 150 150 150
SP009 VIA2 [Speed loop lead compensation 2 1900 1900 1900 1900 1900 1900 1900 1900
SP010 VIL2 [Speed loop delay compensation 2 0 0 0 0 0 0 0 0
SP013 0 0 0 0 0 0 0 0
SP014 PY1 [Minimum excitation rate 1 50 50 50 50 50 50 50 50
SP015 PY2 [Minimum excitation rate 2 100 100 100 100 100 100 100 100
SP016 DDT [Phase alignment deceleration rate 20 20 20 20 20 20 20 20
T SP017 | SPEC1 [Spindle specification 1 000C 000C 000C 000C 000C 000C 000C 000C
SP018 | SPEC2 [Spindle specification 2 0000 0000 0000 0000 0000 0000 0000 0000
SP019 RNG1 [Sub side encoder resolution 2000 2000 2000 2000 2000 2000 2000 2000
SP020 RNG2 [Main side encoder resolution 2000 2000 2000 2000 2000 2000 2000 2000
SP021 OLT |Overload detection time constant 60 60 60 60 60 60 60 60
SP022 OLL [Overload detection level 120 120 120 120 120 120 120 120
SP023 | OD1 |Cxcessive error detection width - 1200 120 120 120 120 120 120 120
(interpolation mode - spindle synchronization)
SP024 INP  [In-position width 875 875 875 875 875 875 875 875
SP025 INP2 [2nd in-position width 875 875 875 875 875 875 875 875
SP026 TSP  [Maximum motor speed 10000] 10000] 12000 12000{ 12000f 10000] 12000[ 10000
SP027 ZSP  [Motor zero speed 25 25 25 25 25 25 25 25
SP028 SDTS [Speed detection set value 1000 1000 1200 1200 1200 1000 1200 1000
SP029 SDTR |[Speed detection reset width 30 30 30 30 30 30 30 30
SP030 SDT2 |2nd speed detection setting value 0 0 0 0 0 0 0 0
SP031 MTYP [Motor type 2200 2200 2200 2200 2200 2200 2200 2200
SP032 PTYP |Power supply type/ Regenerative resistor type 0000 0000 0000 0000 0000 0000 0000 0000
SP033 | SFNC1 [Spindle function 1 0000 0000 0000 0000 0000 0000 0000 0000
T SP034 | SFNC2 [Spindle function 2 0000 0000 0000 0000 0000 0000 0000 0000
SP035 | SFNC3 [Spindle function 3 1600 1600 1600 1600 1600 1600 1600 1600
"~ SP036 | SFNC4 [Spindle function 4 0000 0000 0000 0000 0000 0000 0000 0000
SP037 JL Load inertia scale 100 100 100 100 100 100 100 100
SP038 FHz1 |[Notch filter frequency 1 0 0 0 0 0 0 0 0
SP046 FHz2 |Notch filter frequency 2 0 0 0 0 0 0 0 0
SP047 EC Inductive voltage compensation gain 100 100 100 100 100 100 100 100
SP048 LMC1 [Lost motion compensation 1 0 0 0 0 0 0 0 0
SP052 DFBN |Dual feedback control non-sensitive band 0 0 0 0 0 0 0 0
SP053 | ops |-xcessive error detection width 2000 2000 2400 2400| 2400] 2000| 2400| 2400
(non-interpolation mode)
SP054 ORE [Overrun detection width in closed loop control 0 0 0 0 0 0 0 0
SP055 EMGx [Max. gate off delay time after emergency stop 20000[ 20000 20000f 20000[ 20000[ 20000{ 20000 20000
SP056 EMGt |Deceleration time constant at emergency stop 300 300 300 300 300 300 300 300
SP057 GRA1 |[Spindle side gear ratio 1 1 1 1 1 1 1 1 1
SP058 GRA2 |[Spindle side gear ratio 2 1 1 1 1 1 1 1 1
SP059 GRA3 |[Spindle side gear ratio 3 1 1 1 1 1 1 1 1
SP060 GRA4 |[Spindle side gear ratio 4 1 1 1 1 1 1 1 1
SP061 GRB1 [Motor side gear ratio 1 1 1 1 1 1 1 1 1
SP062 GRB2 |Motor side gear ratio 2 1 1 1 1 1 1 1 1
SP063 GRB3 [Motor side gear ratio 3 1 1 1 1 1 1 1 1
SP064 GRB4 |Motor side gear ratio 4 1 1 1 1 1 1 1 1
SP065 TLM1 [Torque limit 1 10 10 10 10 10 10 10 10
SP066 TLM2 [Torque limit 2 10 10 10 10 10 10 10 10
SP067 TLM3 [Torque limit 3 10 10 10 10 10 10 10 10
SP068 TLM4 [Torque limit 4 10 10 10 10 10 10 10 10
SP069 PCMP [Phase alignment completion width 875 875 875 875 875 875 875 875
SP070 KDDT |[Phase alignment deceleration rate scale 0 0 0 0 0 0 0 0
SPO71 DIQM Variabl.e (.;urrent limit during deceleration, 60 60 50 30 15 50 50 45
lower limit value
sPo72 | piQN |Y2nable current limit during deceleration, 6000 6000 6000] 3700| 2200| s000| 6000| 4500
break point speed
SP073 VGVN [Variable speed gain target value 0 0 0 0 0 0 0 0
SP074 VGVS [Variable speed gain change start speed 0 0 0 0 0 0 0 0
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Motor 200V Standard motor SJ-D Series (Standard)
Parameter SJ-D3.7/[SJ-D5.5/[SJ-D5.5/ SJ-D5.5/120-02 SJ-D7.5/[SJ-D7.5/] SJ-D11/
100-01 | 100-01 | 120-01 100-01 | 120-01 | 100-01
MDS-E-SP- 80 80 80 160 200 160 160 160
. 80 80 80
No. Abbrev. Details MDS-E-SP2- 16080 | 16080 | 16080 1?3)80 ) 1(:&80 1(:3)80 1(231)30
(M) (M) (M)
SPO75 DWSH Slip com?ensatlon scale during regeneration high- 0 0 0 0 0 0 0 0
speed coil
SP076 DWSL Slip com?ensation scale during regeneration low- 0 0 0 0
speed coil

SP077 IQA  |Q axis current lead compensation 4096 4096 4096 4096 4096 4096 4096 4096
SP078 IDA D axis current lead compensation 4096 4096 4096 4096 4096 4096 4096 4096
SP079 IQG  |Q axis current gain 1024 1024 1024 1024 1024 1024 1024 1024
SP080 IDG |D axis current gain 1024 1024 1024 1024 1024 1024 1024 1024
SP081 IQAL |Q axis current lead compensation low-speed coil 0 0 0 0 0 0 0 0
SP088 FHz5 |[Notch filter frequency 5 0 0 0 0 0 0 0 0
SP089 TMKQ [Spindle output stabilizing gain Q axis 100 100 100 100 100 100 100 100

T SP090 | TMKD [Spindle output stabilizing gain D axis 0 0 0 0 0 0 0 0
SP113 OPLP |Current command value for open loop 0 0 0 0 0 0 0 0
SP114 MKT |[Coil changeover gate cutoff timer 150 150 150 150 150 150 150 150
SP115 MKT2 [Coil changeover current limit timer 250 250 250 250 250 250 250 250
SP116 MKIL [Coil changeover current limit value 120 120 120 120 120 120 120 120
SP117 SETM |[Excessive speed deviation timer 12 12 12 12 12 12 12 12
SP118 MSFT |Magnetic pole shift amount 0 0 0 0 0 0 0 0
SP128 | DA2MPY |D/A output ch2 output scale 0 0 0 0 0 0 0 0
SP129 PM Motor unique constants (H) 2 2 2 2 2 2 2 2
SP130 JM Motor unique constants (H) 8 13 13 8 8 22 24 29
SP131 ATYP |Motor unique constants (H) 80 80 80 160 200 160 160 160
SP132 0 0 0 0 0 0 0 0
SP133 NR Motor unique constants (H) 10000] 10000] 12000 12000{ 12000f 10000] 12000[ 10000
SP134 NB Motor unique constants (H) 1800 1800 1800 2000 1700 1500 1800 1800
SP135 NF Motor unique constants (H) 1800 1800 1800 3200 3400 1800 1800 1800
SP136 KT Motor unique constants (H) 1155 1234 1234 722 757 1262 1262 1338

TSP137 | KF1 |Motor unique constants (H) 59 67 67 40 36 73 73 68
SP138 KF2 [Motor unique constants (H) 3222 3330 3330 3111 2975 3252 3252 3208
SP139 KF3  [Motor unique constants (H) 2478 2345 2345 2550 2755 2427 2427 2468
SP140 KF4  [Motor unique constants (H) 1938 1961 1961 1934 1907 1947 1947 1942
SP141 KF5 [Motor unique constants (H) 86 98 98 83 77 145 145 145
SP142 KF6 [Motor unique constants (H) 0 0 0 0 0 0 0 0
SP143 0 0 0 0 0 0 0 0
SP144 Motor unique constants (H) 0 0 0 0 0 0 0 0

T SP145 [ TMBR [Motor unique constants (H) 388 335 467 436 478 369 460 440
SP146 TMBD [Motor unique constants (H) 423 428 433 423 422 434 437 435
SP147 KE Motor unique constants (H) 71 66 66 73 78 74 74 75
SP148 LA Motor unique constants (H) 1869 1186 1186 691 682 969 969 811
SP149 IQSM [Motor unique constants (H) 2039 2837 2837 6083 7718 3785 3785 5233
SP150 IDSM [Motor unique constants (H) 784 1228 1228 1368 1557 1742 1742 2214
SP151 R1 Motor unique constants (H) 343 167 167 128 128 105 105 81
SP152 TMLR [Motor unique constants (H) 110 110 110 90 90 90 90 120
SP153 TMLD [Motor unique constants (H) 120 120 120 120 120 120 120 120
SP154 TMLS [Motor unique constants (H) 150 150 150 150 150 150 150 150
SP155 KI1 Motor unique constants (H) 1095 1083 1083 969 870 1051 1067 1072
SP156 PCNT [Motor unique constants (H) 0 0 0 0 0 0 0 0
SP157 0 0 0 0 0 0 0 0
SP158 DNB [Motor unique constants (H) 1500 1500 1500 0 0 0 1500 1500
SP159 SNB [Motor unique constants (H) 1500 1500 1500 1196 899 0 1500 1500
SP160 BSD [Motor unique constants (H) 0 0 0 0 0 0 0 0
SP224 0 0 0 0 0 0 0 0

T SP225 | SFNC5 [Spindle function 5 0000 0000 0000 0000 0000 0000 0000 0000
SP226 | SFNC6 [Spindle function 6 1000 1000 1000 1000 1000 1000 1000 1000

T SP227 | SFNC7 [Spindle function 7 0000 0000 0000 0000 0000 0000 0000 0000
SP232 0000 0000 0000 0000 0000 0000 0000 0000
SP233 IvC Voltage non-sensitive band compensation 0 0 0 0 0 0 0 0
SP234 0 0 0 0 0 0 0 0
SP235 R2H |[Temperature compensation gain 0 0 0 0 0 0 0 0
SP236 WIH [Temperature compensation time constant 0 0 0 0 0 0 0 0
SP237 TCF [Torque command filter 500 500 500 500 500 500 500 500
SP238 [SSCFEED|Safely limited speed 0 0 0 0 0 0 0 0
SP239 | SSCRPM [Safely limited motor speed 0 0 0 0 0 0 0 0
SP240 0 0 0 0 0 0 0 0
SP256
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(2) 200V Standard motor SJ-D Series (Hollow shaft)

Motor 200V Standard motor SJ-D Series (Hollow shaft)
Parameter SJ-D5.5/120-02T-S
. MDS-E-SP- 160 200
No. Abbrev. Details MDS-E-SPZ- 16080(L) -

SP001 PGV [Position loop gain non-interpolation mode 15 15
SP002 PGN |[Position loop gain interpolation mode 33 33
SP003 PGS |Position loop gain spindle synchronization 15 15
SP004 0 0
SP005 VGN1 [Speed loop gain 1 150 150
SP006 VIA1 [Speed loop lead compensation 1 1900 1900
SP007 VIL1 [Speed loop delay compensation 1 0 0
SP008 VGN2 [Speed loop gain 2 150 150
SP009 VIA2 [Speed loop lead compensation 2 1900 1900
SP010 VIL2 [Speed loop delay compensation 2 0 0
SP011 0 0
SP012 0 0
SP013 0 0
SP014 PY1 Minimum excitation rate 1 50 50
SP015 PY2 [Minimum excitation rate 2 100 100
SP016 DDT [Phase alignment deceleration rate 20 20
SP017 SPEC1 |[Spindle specification 1 000C 000C
SP018 SPEC2 |[Spindle specification 2 0000 0000
SP019 RNG1 [Sub side encoder resolution 2000 2000
SP020 RNG2 [Main side encoder resolution 2000 2000
SP021 OLT [Overload detection time constant 60 60
SP022 OLL |[Overload detection level 120 120
SP023 oD1 E.xcessive.error detectio.n width - 120 120

(interpolation mode - spindle synchronization)
SP024 INP  [In-position width 875 875
SP025 INP2 [2nd in-position width 875 875
SP026 TSP |[Maximum motor speed 12000 12000
SP027 ZSP  |Motor zero speed 25 25
SP028 SDTS |[Speed detection set value 1200 1200
SP029 SDTR [Speed detection reset width 30 30
SP030 SDT2 [2nd speed detection setting value 0 0
SP031 MTYP |Motor type 2200 2200
SP032 PTYP [Power supply type/ Regenerative resistor type 0000 0000
SP033 | SFNC1 [Spindle function 1 0000 0000
SP034 | SFNC2 |[Spindle function 2 0000 0000
SP035 | SFNC3 |[Spindle function 3 1600 1600
SP036 SFNC4 |[Spindle function 4 0000 0000
SP037 JL Load inertia scale 100 100
SP038 FHz1 |[Notch filter frequency 1 0 0
SP046 FHz2 |[Notch filter frequency 2 0 0
SP047 EC Inductive voltage compensation gain 100 100
SP048 LMC1 [Lost motion compensation 1 0 0
SP052 DFBN |Dual feedback control non-sensitive band 0 0
SP053 oDS Exce§sive erro_r detection width 2400 2400

(non-interpolation mode)
SP054 ORE |Overrun detection width in closed loop control 0 0
SP055 EMGx [Max. gate off delay time after emergency stop 20000 20000
SP056 EMGt [Deceleration time constant at emergency stop 300 300
SP057 GRA1 |[Spindle side gear ratio 1 1 1
SP058 GRA2 |[Spindle side gear ratio 2 1 1
SP059 GRA3 |[Spindle side gear ratio 3 1 1
SP060 GRA4 |[Spindle side gear ratio 4 1 1
SP061 GRB1 [Motor side gear ratio 1 1 1
SP062 GRB2 [Motor side gear ratio 2 1 1
SP063 GRB3 [Motor side gear ratio 3 1 1
SP064 GRB4 [Motor side gear ratio 4 1 1
SP065 TLM1 [Torque limit 1 10 10
SP066 TLM2 [Torque limit 2 10 10
SP067 TLM3 [Torque limit 3 10 10
SP068 TLM4 [Torque limit 4 10 10
SP069 PCMP [Phase alignment completion width 875 875
SP070 KDDT |Phase alignment deceleration rate scale 0 0
SPOT7A DIQM Variabl.e c.:urrent limit during deceleration, 30 15

lower limit value
SP072 DIQN Variable .current limit during deceleration, 3700 2200

break point speed
SP073 VGVN |Variable speed gain target value 0 0
SP074 VGVS [Variable speed gain change start speed 0 0
SPO75 DWSH Slip comr.)ensation scale during regeneration high- 0 0

speed coil
SP076 DWSL Slip comr.Jensation scale during regeneration low- 0 0

speed coil
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Motor 200V Standard motor SJ-D Series (Hollow shaft)
Parameter SJ-D5.5/120-02T-S
. MDS-E-SP- 160 200
No. Abbrev. Details MDS-ESPZ 16080(L) =

SP077 IQA [Q axis current lead compensation 4096 4096
SP078 IDA D axis current lead compensation 4096 4096
SP079 IQG [Q axis current gain 1024 1024
SP080 IDG  |D axis current gain 1024 1024
SP081 IQAL [Q axis current lead compensation low-speed coil 0 0
SP038 FHz5 [Notch filter frequency 5 0 0
SP089 TMKQ |[Spindle output stabilizing gain Q axis 100 100
SP090 TMKD [Spindle output stabilizing gain D axis 0 0
SP112 0 0
SP113 OPLP |[Current command value for open loop 0 0
SP114 MKT [Coil changeover gate cutoff timer 150 150

T SP115 | MKT2 |[Coil changeover current limit timer 250 250
SP116 MKIL [Coil changeover current limit value 120 120
SP117 SETM |Excessive speed deviation timer 12 12
SP118 MSFT [Magnetic pole shift amount 0 0
SP119 0 0

"~ SP128 | DAZMPY |D/A output ch2 output scale 0 0
SP129 PM Motor unique constants (H) 2 2
SP130 JM Motor unique constants (H) 8 8
SP131 ATYP [Motor unique constants (H) 160 200
SP132 0 0
SP133 NR Motor unique constants (H) 12000 12000
SP134 NB Motor unique constants (H) 2000 1700
SP135 NF Motor unique constants (H) 3200 3400
SP136 KT Motor unique constants (H) 722 757
SP137 KF1 Motor unique constants (H) 40 36
SP138 KF2 [Motor unique constants (H) 3111 2975
SP139 KF3  [Motor unique constants (H) 2550 2755
SP140 KF4  [Motor unique constants (H) 1934 1907
SP141 KF5 [Motor unique constants (H) 83 77
SP142 KF6 [Motor unique constants (H) 0 0
SP143 0 0

T SP144 | TMIL |Motor unique constants (H) 0 0
SP145 TMBR [Motor unique constants (H) 436 478
SP146 TMBD |Motor unique constants (H) 423 422
SP147 KE Motor unique constants (H) 73 78
SP148 LA Motor unique constants (H) 691 682
SP149 IQSM [Motor unique constants (H) 6083 7718
SP150 IDSM [Motor unique constants (H) 1368 1557
SP151 R1 Motor unique constants (H) 128 128
SP152 TMLR [Motor unique constants (H) 90 90
SP153 TMLD [Motor unique constants (H) 120 120
SP154 TMLS |Motor unique constants (H) 150 150
SP155 KI1 Motor unique constants (H) 969 870
SP156 PCNT [Motor unique constants (H) 0 0
SP157 0 0
SP158 DNB |Motor unique constants (H) 0 0
SP159 SNB [Motor unique constants (H) 1196 899
SP160 BSD [Motor unique constants (H) 0 0
SP224 0 0
SP225 | SFNC5 [Spindle function 5 0000 0000
SP226 | SFNC6 [Spindle function 6 1000 1000
SP227 | SFNC7 [Spindle function 7 0000 0000
SP232 0000 0000
SP233 IVC  [Voltage non-sensitive band compensation 0 0
SP234 0 0
SP235 R2H |Temperature compensation gain 0 0
SP236 WIH [Temperature compensation time constant 0 0
SP237 TCF [Torque command filter 500 500
SP238 [SSCFEED|Safely limited speed 0 0
SP239 | SSCRPM [Safely limited motor speed 0 0
SP240 0 0
SP256
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(3) 200V Standard motor SJ-DJ Series (Compact & Lightweight output)

Motor 200V SJ-DJ Series (Compact & Lightweight output)
Parameter SJ-DJ5.5/ | SJ-DJ5.5/ | SJ-DJ7.5/ | SJ-DJ7.5/ | SJ-DJ11/ | SJ-DJ15/
100-01 120-01 100-01 120-01 100-01 80-01
MDS-E-SP- 80 80 160 160 160 200
No. Abbrev. Details 80 80
MDS-E-SP2- 16080(M) | 16080(M) 16080(L) | 16080(L) 16080(L) -

SP001 PGV [Position loop gain non-interpolation mode 15 15 15 15 15 15
SP002 PGN |[Position loop gain interpolation mode 33 33 33 33 33 33
SP003 PGS [Position loop gain spindle synchronization 15 15 15 15 15 15
SP004 0 0 0 0 0 0
SP005 VGN1 [Speed loop gain 1 150 150 150 150 150 150
SP006 VIA1 |[Speed loop lead compensation 1 1900 1900 1900 1900 1900 1900
SP007 VIL1 [Speed loop delay compensation 1 0 0 0 0 0 0
SP008 VGN2 [Speed loop gain 2 150 150 150 150 150 150
SP009 VIA2 |[Speed loop lead compensation 2 1900 1900 1900 1900 1900 1900
SP010 VIL2 [Speed loop delay compensation 2 0 0 0 0 0 0
SP013 0 0 0 0 0 0
SP014 PY1 [Minimum excitation rate 1 50 50 50 50 50 50
SP015 PY2 [Minimum excitation rate 2 100 100 100 100 100 100
SP016 DDT [Phase alignment deceleration rate 20 20 20 20 20 20
SP017 | SPEC1 [Spindle specification 1 000C 000C 000C 000C 000C 000C
SP018 | SPEC2 [Spindle specification 2 0000 0000 0000 0000 0000 0000
SP019 RNG1 [Sub side encoder resolution 2000 2000 2000 2000 2000 2000
SP020 RNG2 [Main side encoder resolution 2000 2000 2000 2000 2000 2000
SP021 OLT |Overload detection time constant 60 60 60 60 60 60
SP022 OLL [Overload detection level 120 120 120 120 120 120
SP023 | oOD1 |Xcessive error detection width _ 120 120 120 120 120 120

(interpolation mode - spindle synchronization)
SP024 INP  [In-position width 875 875 875 875 875 875
SP025 INP2 |2nd in-position width 875 875 875 875 875 875
SP026 TSP  [Maximum motor speed 10000 12000 10000 12000 10000 8000
SP027 ZSP |Motor zero speed 25 25 25 25 25 25
SP028 SDTS [Speed detection set value 1000 1200 1000 1200 1000 800
SP029 SDTR |[Speed detection reset width 30 30 30 30 30 30
SP030 SDT2 |2nd speed detection setting value 0 0 0 0 0 0
SP031 MTYP [Motor type 2200 2200 2200 2200 2200 2200
SP032 PTYP |Power supply type/ Regenerative resistor type 0000 0000 0000 0000 0000 0000
SP033 | SFNC1 [Spindle function 1 0000 0000 0000 0000 0000 0000
SP034 | SFNC2 [Spindle function 2 0000 0000 0000 0000 0000 0000
SP035 | SFNC3 |[Spindle function 3 1600 1600 1600 1600 1600 1600
SP036 | SFNC4 [Spindle function 4 0000 0000 0000 0000 0000 0000
SP037 JL Load inertia scale 100 100 100 100 100 100
SP038 FHz1 |[Notch filter frequency 1 0 0 0 0 0 0
SP046 FHz2 [Notch filter frequency 2 0 0 0 0 0 0
SP047 EC Inductive voltage compensation gain 100 100 100 100 100 100
SP048 LMC1 |[Lost motion compensation 1 0 0 0 0 0 0
SP052 DFBN [Dual feedback control non-sensitive band 0 0 0 0 0 0
SP053 | ODs | Xcessive error detection width 2000 2400 2000 2400 2000 1600

(non-interpolation mode)
SP054 ORE [Overrun detection width in closed loop control 0 0 0 0 0 0
SP055 EMGx [Max. gate off delay time after emergency stop 20000 20000 20000 20000 20000 20000
SP056 EMGt |Deceleration time constant at emergency stop 300 300 300 300 300 300
SP057 GRA1 |[Spindle side gear ratio 1 1 1 1 1 1 1
SP058 GRA2 |[Spindle side gear ratio 2 1 1 1 1 1 1
SP059 GRA3 |[Spindle side gear ratio 3 1 1 1 1 1 1
SP060 GRA4 |[Spindle side gear ratio 4 1 1 1 1 1 1
SP061 GRB1 [Motor side gear ratio 1 1 1 1 1 1 1
SP062 GRB2 |Motor side gear ratio 2 1 1 1 1 1 1
SP063 GRB3 |Motor side gear ratio 3 1 1 1 1 1 1
SP064 GRB4 |Motor side gear ratio 4 1 1 1 1 1 1
SP065 TLM1 [Torque limit 1 10 10 10 10 10 10
SP066 TLM2 [Torque limit 2 10 10 10 10 10 10
SP067 TLM3 [Torque limit 3 10 10 10 10 10 10
SP068 TLM4 [Torque limit 4 10 10 10 10 10 10
SP069 PCMP [Phase alignment completion width 875 875 875 875 875 875
SP070 KDDT |Phase alignment deceleration rate scale 0 0 0 0 0 0
SPO71 DIQM Variabl_e (_:urrent limit during deceleration, 45 35 45 35 45 40

lower limit value
SP072 DIQN Variable f:urrent limit during deceleration, 4500 4500 4500 4500 4500 3300

break point speed
SP073 VGVN [Variable speed gain target value 0 0 0 0 0 0
SP074 VGVS [Variable speed gain change start speed 0 0 0 0 0 0
SPO75 DWSH Slip com[_)ensation scale during regeneration high- 0 0 0 0 0 0

speed coil
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Motor 200V SJ-DJ Series (Compact & Lightweight output)
Parameter SJ-DJ5.5/ | SJ-DJ5.5/ | SJ-DJ7.5/ | SJ-DJ7.5/ | SJ-DJ11/ | SJ-DJ15/
100-01 120-01 100-01 120-01 100-01 80-01
MDS-E-SP- 80 80 160 160 160 200
No. Abbrev. Details 80 80
MDS-E-SP2- 16080(M) | 16080(M) 16080(L) | 16080(L) | 16080(L) -
SPO76 DWSL Slip com[.)ensation scale during regeneration low- 0 0 0 0 0 0
speed coil
SP077 IQA  |Q axis current lead compensation 4096 4096 4096 4096 4096 4096
SP078 IDA [D axis current lead compensation 4096 4096 4096 4096 4096 4096
SP079 IQG [Q axis current gain 1024 1024 1024 1024 1024 1024
SP080 IDG |D axis current gain 1024 1024 1024 1024 1024 1024
SP081 IQAL |Q axis current lead compensation low-speed coil 0 0 0 0 0 0
SP088 FHz5 |Notch filter frequency 5 0 0 0 0 0 0
SP089 TMKQ [Spindle output stabilizing gain Q axis 100 100 100 100 100 100
SP090 TMKD |[Spindle output stabilizing gain D axis 0 0 0 0 0 0
SP112 0 0 0 0 0 0
SP113 OPLP [Current command value for open loop 0 0 0 0 0 0
SP114 MKT |[Coil changeover gate cutoff timer 150 150 150 150 150 150
SP115 MKT2 [Coil changeover current limit timer 250 250 250 250 250 250
SP116 MKIL [Coil changeover current limit value 120 120 120 120 120 120
SP117 SETM |Excessive speed deviation timer 12 12 12 12 12 12
SP118 MSFT |Magnetic pole shift amount 0 0 0 0 0 0
SP128 |[DA2MPY |D/A output ch2 output scale 0 0 0 0 0 0
SP129 PM Motor unique constants (H) 2 2 2 2 2 2
SP130 JM Motor unique constants (H) 8 8 13 13 24 31
SP131 ATYP |Motor unique constants (H) 80 80 160 160 160 200
SP132 0 0 0 0 0 0
SP133 NR  [Motor unique constants (H) 10000 12000 10000 12000 10000 8000
SP134 NB [Motor unique constants (H) 1800 1800 1800 1800 1800 1500
SP135 NF Motor unique constants (H) 1800 1800 1800 1800 1800 1800
SP136 KT Motor unique constants (H) 1123 1123 1352 1352 1377 1355
SP137 KF1 [Motor unique constants (H) 67 67 73 73 68 73
SP138 KF2 [Motor unique constants (H) 2880 2280 3023 3023 2963 2952
SP139 KF3 [Motor unique constants (H) 2939 2939 2652 2652 2796 2785
SP140 KF4 [Motor unique constants (H) 1884 1884 1922 1922 1900 1904
SP141 KF5 [Motor unique constants (H) 72 72 88 88 127 130
SP142 KF6 [Motor unique constants (H) 0 0 0 0 0 0
SP143 0 0 0 0 0 0
SP144 Motor unique constants (H) 0 0 0 0 0 0
T SP145 | TMBR [Motor unique constants (H) 460 473 424 468 466 404
SP146 TMBD |Motor unique constants (H) 423 427 429 432 434 432
SP147 KE Motor unique constants (H) 82 82 73 73 83 82
SP148 LA  [Motor unique constants (H) 1405 1405 1165 1165 940 701
T SP149 | IQSM |Motor unique constants (H) 3118 3118 3532 3532 5085 7045
SP150 IDSM [Motor unique constants (H) 1189 1189 1525 1525 2197 2867
SP151 R1 Motor unique constants (H) 259 259 167 167 105 68
SP152 TMLR [Motor unique constants (H) 90 90 90 90 90 90
SP153 TMLD [Motor unique constants (H) 120 120 120 120 120 120
SP154 TMLS [Motor unique constants (H) 150 150 150 150 150 150
SP155 KI1 Motor unique constants (H) 1100 1100 1065 1065 1075 1041
SP156 PCNT [Motor unique constants (H) 0 0 0 0 0 0
SP157 0 0 0 0 0 0
SP158 DNB [Motor unique constants (H) 1500 1500 1500 1500 1500 0
T SP159 | SNB |Motor unique constants (H) 1500 1500 1500 1500 1500 0
SP160 BSD [Motor unique constants (H) 0 0 0 0 0 0
SP224 0 0 0 0 0 0
T SP225 | SFNC5 [Spindle function 5 0000 0000 0000 0000 0000 0000
SP226 | SFNC6 [Spindle function 6 1000 0100 1000 1000 1000 1000
T SP227 | SFNC7 [Spindle function 7 0000 0000 0000 0000 0000 0000
SP232 0000 0000 0000 0000 0000 0000
SP233 IVC [Voltage non-sensitive band compensation 0 0 0 0 0 0
SP234 0 0 0 0 0 0
SP235 R2H |[Temperature compensation gain 0 0 0 0 0 0
SP236 WIH [Temperature compensation time constant 0 0 0 0 0 0
SP237 TCF [Torque command filter 500 500 500 500 500 500
SSCFEE L
SP238 D Safely limited speed 0 0 0 0 0 0
SP239 [SSCRPM [Safely limited motor speed 0 0 0 0 0 0
SP240 0 0 0 0 0 0
SP256
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(4) 200V Standard motor SJ-DL Series (Low-inertia) / (Hollow shaft)

200V Standard motor

200V Standard motor

Parameter Ll SJ-DL Series (Low-inertia) SJ-DL Series (Hollow shaft)
SJ-DL5.5/150-01T|SJ-DL5.5/200-01T|SJ-DL7.5/150-01T SJ-DL5.5/200-01T-S
. MDS-E-SP- 160 160 160 160
No. Abbrev. Details MDS-ESPZ = = = =
SP001 PGV [Position loop gain non-interpolation mode 15 15 15 15
SP002 PGN [Position loop gain interpolation mode 33 33 33 33
SP003 PGS |[Position loop gain spindle synchronization 15 15 15 15
SP004 0 0 0 0
SP005 | VGN1 [Speed loop gain 1 150 150 150 150
SP006 VIA1 [Speed loop lead compensation 1 1900 1900 1900 1900
SP007 VIL1 [Speed loop delay compensation 1 0 0 0 0
SP008 | VGN2 [Speed loop gain 2 150 150 150 150
SP009 VIA2 [Speed loop lead compensation 2 1900 1900 1900 1900
SP010 VIL2 [Speed loop delay compensation 2 0 0 0 0
SP013 0 0 0 0
SP014 PY1 [Minimum excitation rate 1 50 50 50 50
SP015 PY2 [Minimum excitation rate 2 100 100 100 100
SP016 DDT [Phase alignment deceleration rate 20 20 20 20
SP017 | SPEC1 [Spindle specification 1 000C 000C 000C 000C
SP018 | SPEC2 [Spindle specification 2 0000 0000 0000 0000
SP019 | RNG1 [Sub side encoder resolution 2000 2000 2000 2000
SP020 RNG2 [Main side encoder resolution 2000 2000 2000 2000
SP021 OLT [Overload detection time constant 60 60 60 60
SP022 OLL |[Overload detection level 120 120 120 120
Excessive error detection width
SP023 OD1 |(interpolation mode - spindle 120 120 120 120
synchronization)
SP024 INP  [In-position width 875 875 875 875
SP025 INP2 |2nd in-position width 875 875 875 875
SP026 TSP [Maximum motor speed 15000 20000 15000 20000
SP027 ZSP |Motor zero speed 50 50 25 50
SP028 SDTS [Speed detection set value 1500 2000 1500 2000
SP029 SDTR [Speed detection reset width 30 30 30 30
SP030 SDT2 |2nd speed detection setting value 0 0 0 0
SP031 MTYP |Motor type 2200 2200 2200 2200
SP032 PTYP :{c;v:er supply type/ Regenerative resistor 0000 0000 0000 0000
SP033 | SFNC1 [Spindle function 1 0000 0000 0000 0000
SP034 | SFNC2 [Spindle function 2 0000 0000 0000 0000
SP035 | SFNC3 [Spindle function 3 1600 1600 1600 1600
SP036 | SFNC4 [Spindle function 4 0000 0000 0000 0000
SP037 JL Load inertia scale 100 100 100 100
SP038 FHz1 |[Notch filter frequency 1 0 0 0 0
SP046 FHz2 |[Notch filter frequency 2 0 0 0 0
SP047 EC Inductive voltage compensation gain 100 100 100 100
SP048 LMC1 [Lost motion compensation 1 0 0 0 0
SP052 | DFBN [Dual feedback control non-sensitive band 0 0 0 0
SP053 oDS _Excessive_ error detection width (non- 3000 4000 3000 4000
interpolation mode)
SPO54 ORE Overrun detection width in closed loop 0 0 0 0
control
SP055 | EMGx |Max. gate off delay time after emergency stop 20000 20000 20000 20000
SPO56 EMGt sDt(zbcpeleration time constant at emergency 300 300 300 300
SP057 | GRA1 [Spindle side gear ratio 1 1 1 1 1
SP058 | GRA2 |[Spindle side gear ratio 2 1 1 1 1
SP059 | GRA3 |[Spindle side gear ratio 3 1 1 1 1
SP060 | GRA4 |[Spindle side gear ratio 4 1 1 1 1
SP061 GRB1 [Motor side gear ratio 1 1 1 1 1
SP062 | GRB2 |Motor side gear ratio 2 1 1 1 1
SP063 | GRB3 [Motor side gear ratio 3 1 1 1 1
SP064 | GRB4 |Motor side gear ratio 4 1 1 1 1
SP065 | TLM1 |[Torque limit 1 10 10 10 10
SP066 | TLM2 [Torque limit 2 10 10 10 10
SP067 | TLM3 |[Torque limit 3 10 10 10 10
SP068 | TLM4 [Torque limit 4 10 10 10 10
SP069 | PCMP [Phase alignment completion width 875 875 875 875
SP070 KDDT |[Phase alignment deceleration rate scale 0 0 0 0
SPOT7A DIQM Variabl.e c.:urrent limit during deceleration, 75 55 40 55
lower limit value
SPO72 DIQN Variable .current limit during deceleration, 11400 11400 6600 11400
break point speed
SP073 | VGVN [Variable speed gain target value 0 0 0 0
SP074 | VGVS |Variable speed gain change start speed 0 0 0 0
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Motor 200V St.andard motor Mandard motor
Parameter SJ-DL Series (Low-inertia) SJ-DL Series (Hollow shaft)
SJ-DL5.5/150-01T|SJ-DL5.5/200-01T|SJ-DL7.5/150-01T SJ-DL5.5/200-01T-S
. MDS-E-SP- 160 160 160 160
No. Abbrev. Details VDS-E-SPZ- = = = =
SP075 | DWSH Slip comp'ensa.tion scale du.ring 0 0 0 0
regeneration high-speed coil
SP076 | DWSL Slip comp'ensation scale dl:lring 0 0 0 0
regeneration low-speed coil
SP077 IQA |Q axis current lead compensation 4096 4096 4096 4096
SP078 IDA [D axis current lead compensation 4096 4096 4096 4096
SP079 QG |Q axis current gain 1024 1024 1024 1024
SP080 IDG |D axis current gain 1024 1024 1024 1024
SP081 IQAL go?lxis current lead compensation low-speed 0 0 0 0
SP088 FHz5 |Notch filter frequency 5 0 0 0 0
SP089 | TMKQ [Spindle output stabilizing gain Q axis 100 100 100 100
SP090 | TMKD [Spindle output stabilizing gain D axis 0 0 0 0
SP113 | OPLP [Current command value for open loop 0 0 0 0
SP114 MKT |[Coil changeover gate cutoff timer 150 150 150 150
SP115 | MKT2 [Coil changeover current limit timer 250 250 250 250
TSP116 | MKIL |[Coil changeover current limit value 120 120 120 120
SP117 | SETM [Excessive speed deviation timer 12 12 12 12
SP118 | MSFT [Magnetic pole shift amount 0 0 0 0
~SP128 |[DA2MPY |D/A output ch2 output scale 0 0 0 0
SP129 PM  [Motor unique constants (H) 2 2 2 2
SP130 JM  [Motor unique constants (H) 5 5 16 5
SP131 ATYP [Motor unique constants (H) 160 160 160 160
SP132 0 0 0 0
SP133 NR [Motor unique constants (H) 15000 20000 15000 20000
SP134 NB  [Motor unique constants (H) 3200 3200 1800 3200
SP135 NF  [Motor unique constants (H) 4200 4200 2160 4200
SP136 KT  [Motor unique constants (H) 429 429 963 429
SP137 KF1 [Motor unique constants (H) 50 50 50 50
SP138 KF2 [Motor unique constants (H) 2959 2959 3060 2959
SP139 KF3 [Motor unique constants (H) 2642 2642 2550 2642
SP140 KF4 [Motor unique constants (H) 1931 1931 1940 1931
SP141 KF5 [Motor unique constants (H) 56 56 91 56
SP142 KF6 |[Motor unique constants (H) 0 0 0 0
SP143 0 0 0 0
TSP144 | TMIL |Motor unique constants (H) 0 0 0 0
SP145 | TMBR [Motor unique constants (H) 253 345 460 345
TSP146 | TMBD |Motor unique constants (H) 340 436 440 436
SP147 KE [Motor unique constants (H) 84 84 80 84
SP148 LA  [Motor unique constants (H) 296 296 559 296
SP149 IQSM [Motor unique constants (H) 5831 5831 6061 5831
SP150 IDSM |[Motor unique constants (H) 2222 2222 2508 2222
SP151 R1 Motor unique constants (H) 56 56 58 56
SP152 | TMLR [Motor unique constants (H) 90 90 90 90
SP153 | TMLD [Motor unique constants (H) 120 120 120 120
SP154 | TMLS [Motor unique constants (H) 150 150 150 150
SP155 KI1  [Motor unique constants (H) 1050 1050 1050 1050
SP156 | PCNT [Motor unique constants (H) 0 0 0 0
SP157 0 0 0 0
SP158 DNB [Motor unique constants (H) 0 0 0 0
SP159 SNB [Motor unique constants (H) 2100 2100 1227 2100
SP160 BSD [Motor unique constants (H) 0 0 0 0
SP224 0 0 0 0
SP225 | SFNC5 [Spindle function 5 0000 0000 0000 0000
SP226 | SFNC6 [Spindle function 6 1000 1000 1000 1000
SP227 | SFNC7 [Spindle function 7 0000 0000 0000 0000
SP232 0000 0000 0000 0000
SP233 IVC [Voltage non-sensitive band compensation 0 0 0 0
SP234 0 0 0 0
SP235 R2H [Temperature compensation gain 0 0 0 0
SP236 WIH Temperature compensation time 0 0 0 0
constant
SP237 TCF [Torque command filter 500 500 500 500
SP238 SS%FEE Safely limited speed 0 0 0 0
SP239 [SSCRPM|Safely limited motor speed 0 0 0 0
SP240 0 0 0 0
SP256
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(5) 200V Standard motor SJ-V Series (Standard)

Motor

200V Standard motor SJ-V Series (Standard)

Parameter SJ-V2.2- | SJ-VL2.2- | SJ-V7.5- | SJ-VI1- SJ-V11- SJ-V15- SJ-V15-
01T 02ZT 03ZT 08ZT 13ZT 01ZT 09ZT
. MDS-E-SP- 40 40 160 200 200 200 200
No. Abbrev. Details MDS-ESPZ 70 70 16080(L) = = = =
SP001 PGV [Position loop gain non-interpolation mode 15 15 15 15 15 15 15
SP002 PGN |[Position loop gain interpolation mode 33 33 33 33 33 33 33
SP003 PGS [Position loop gain spindle synchronization 15 15 15 15 15 15 15
SP004 0 0 0 0 0 0 0
SP005 [ VGN1 [Speed loop gain 1 150 150 150 150 150 150 150
SP006 VIA1 [Speed loop lead compensation 1 1900 1900 1900 1900 1900 1900 1900
SP007 VIL1 |[Speed loop delay compensation 1 0 0 0 0 0 0 0
SP008 | VGN2 |[Speed loop gain 2 150 150 150 150 150 150 150
SP009 VIA2 [Speed loop lead compensation 2 1900 1900 1900 1900 1900 1900 1900
SP010 VIL2 [Speed loop delay compensation 2 0 0 0 0 0 0 0
SP013 0 0 0 0 0 0 0
SP014 PY1 [Minimum excitation rate 1 50 50 50 50 50 50 50
SP015 PY2 [Minimum excitation rate 2 100 100 100 100 100 100 100
SP016 DDT [Phase alignment deceleration rate 20 20 20 20 20 20 20
SP017 | SPEC1 [Spindle specification 1 000C 000C 000C 000C 000C 000C 000C
SP018 | SPEC2 [Spindle specification 2 0000 0000 0000 0000 0000 0000 0000
SP019 | RNG1 [Sub side encoder resolution 4000 2000 4000 4000 4000 4000 4000
SP020 | RNG2 [Main side encoder resolution 4000 2000 4000 4000 4000 4000 4000
SP021 OLT |[Overload detection time constant 60 60 60 60 60 60 60
SP022 OLL [Overload detection level 120 120 120 120 120 120 120
Excessive error detection width
SP023 OD1 ((interpolation mode - spindle 120 120 120 120 120 120 120
synchronization)
SP024 INP [In-position width 875 875 875 875 875 875 875
SP025 INP2 |2nd in-position width 875 875 875 875 875 875 875
SP026 TSP [Maximum motor speed 10000 15000 12000 8000 10000 8000 8000
SP027 ZSP |[Motor zero speed 25 25 25 25 25 25 25
SP028 | SDTS |[Speed detection set value 1000 1500 1200 800 1000 800 800
SP029 | SDTR [Speed detection reset width 30 30 30 30 30 30 30
SP030 SDT2 [2nd speed detection setting value 0 0 0 0 0 0 0
SP031 | MTYP [Motor type 2200 2200 2200 2200 2200 2200 2200
SP032 | PTYP ;‘I’O‘Zer supply type/ Regenerative resistor 0000 0000 0000 0000 0000 0000 0000
SP033 | SFNC1 [Spindle function 1 0000 0000 0000 0000 0000 0000 0000
SP034 | SFNC2 [Spindle function 2 0000 0000 0000 0000 0000 0000 0000
SP035 | SFNC3 [Spindle function 3 1600 1600 1600 1600 1600 1600 1600
SP036 | SFNC4 [Spindle function 4 0000 0000 0000 0000 0000 0000 0000
SP037 JL Load inertia scale 100 100 100 100 100 100 100
SP038 FHz1 [Notch filter frequency 1 0 0 0 0 0 0 0
SP046 FHz2 |Notch filter frequency 2 0 0 0 0 0 0 0
SP047 EC Inductive voltage compensation gain 100 100 100 100 100 100 100
SP048 LMC1 [Lost motion compensation 1 0 0 0 0 0 0 0
SP052 | DFBN [Dual feedback control non-sensitive band 0 0 0 0 0 0 0
SP053 | oOps |xcessive error detection width (non- 2000 3000 2400 1600 2000 1600 1600
interpolation mode)
SP054 ORE Overrun detection width in closed loop 0 0 0 0 0 0 0
control
SP055 | EMGx [Max. gate off delay time after emergency stop 20000 20000 20000 20000 20000 20000 20000
SP056 | EMGt sDticpe'eratw“ time constant at emergency 300 300 300 300 300 300 300
SP057 | GRA1 |[Spindle side gear ratio 1 1 1 1 1 1 1 1
SP058 | GRA2 [Spindle side gear ratio 2 1 1 1 1 1 1 1
SP059 | GRA3 |[Spindle side gear ratio 3 1 1 1 1 1 1 1
SP060 | GRA4 [Spindle side gear ratio 4 1 1 1 1 1 1 1
SP061 | GRB1 [Motor side gear ratio 1 1 1 1 1 1 1 1
SP062 | GRB2 [Motor side gear ratio 2 1 1 1 1 1 1 1
SP063 | GRB3 [Motor side gear ratio 3 1 1 1 1 1 1 1
SP064 | GRB4 [Motor side gear ratio 4 1 1 1 1 1 1 1
SP065 | TLM1 |[Torque limit 1 10 10 10 10 10 10 10
SP066 | TLM2 |[Torque limit 2 10 10 10 10 10 10 10
SP067 | TLM3 |[Torque limit 3 10 10 10 10 10 10 10
SP068 | TLM4 |[Torque limit 4 10 10 10 10 10 10 10
SP069 | PCMP [Phase alignment completion width 875 875 875 875 875 875 875
SP070 | KDDT ([Phase alignment deceleration rate scale 0 0 0 0 0 0 0
SPOTA plIaM Variabl.e c.:urrent limit during deceleration, 50 80 55 70 50 45 60
lower limit value
SPo72 | piQN |variable current limit during deceleration, 5000 12500 7100 5700 5000 3700 5000
break point speed
SP073 | VGVN |[Variable speed gain target value 0 0 0 0 0 0 0
SP074 | VGVS [Variable speed gain change start speed 0 0 0 0 0 0 0
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Motor 200V Standard motor SJ-V Series (Standard)
Parameter SJ-V2.2- | SJ-VL2.2- | SJ-V7.5- | SJ-VI1- SJ-V11- SJ-V15- SJ-V15-
01T 02ZT 03ZT 08ZT 13ZT 01ZT 09ZT
i MDS-E-SP- 40 40 160 200 200 200 200
No. Abbrev. Details VMDS-ESPZ 70 70 16080(L) = = = =
SP075 | DWSH Slip comptensa.tion scale du.ring 0 0 0 0 0 0 0
regeneration high-speed coil
SP076 | DWSL Slip comptensation scale dt:lring 0 0 0 0 0 0 0
regeneration low-speed coil
SP077 IQA |Q axis current lead compensation 4096 4096 4096 4096 4096 4096 4096
SP078 IDA [D axis current lead compensation 4096 4096 4096 4096 4096 4096 4096
SP079 IQG [Q axis current gain 1024 1024 1024 1024 1024 1024 1024
SP080 IDG [D axis current gain 1024 1024 1024 1024 1024 1024 1024
SP081 IQAL ?o?lxis current lead compensation low-speed 0 0 0 0 0 0 0
SP113 | OPLP [Current command value for open loop 0 0 0 0 0 0 0
SP114 MKT |[Coil changeover gate cutoff timer 150 150 150 150 150 150 150
SP115 MKT2 [Coil changeover current limit timer 250 250 250 250 250 250 250
TSP116 | MKIL [Coil changeover current limit value 120 120 120 120 120 120 120
SP117 | SETM [Excessive speed deviation timer 12 12 12 12 12 12 12
TSP118 | MSFT |Magnetic pole shift amount 0 0 0 0 0 0 0
T SP128 |DA2MPY |D/A output ch2 output scale 0 0 0 0 0 0 0
SP129 PM  [Motor unique constants (H) 2 1 2 2 2 2 2
SP130 JM  [Motor unique constants (H) 7 2 25 30 30 58 58
SP131 ATYP [Motor unique constants (H) 40 40 160 200 200 200 200
SP132 0 0 0 0 0 0 0
SP133 NR [Motor unique constants (H) 10000 15000 12000 8000 12000 8000 8000
SP134 NB [Motor unique constants (H) 1500 3000 1500 1500 1500 1500 1500
SP135 NF  [Motor unique constants (H) 1800 3600 2100 2100 1800 1800 1800
SP136 KT  [Motor unique constants (H) 1176 647 963 1053 1194 1517 1330
SP137 KF1 [Motor unique constants (H) 68 68 73 68 68 73 73
SP138 KF2 [Motor unique constants (H) 3035 3123 3058 3028 3019 3005 3017
SP139 KF3 [Motor unique constants (H) 2662 2560 2683 2703 2744 2591 2601
SP140 KF4 [Motor unique constants (H) 1918 1930 1911 1911 1903 1937 1933
SP141 KF5 [Motor unique constants (H) 113 105 170 172 170 203 203
SP142 KF6 [Motor unique constants (H) 0 0 0 0 0 0 0
SP143 0 0 0 0 0 0 0
TSP144 | TMIL [Motor unique constants (H) 0 0 0 0 0 0 0
SP145 | TMBR [Motor unique constants (H) 325 139 362 288 459 307 265
TSP146 | TMBD |Motor unique constants (H) 415 176 440 396 441 424 360
SP147 KE [Motor unique constants (H) 67 36 63 63 63 60 60
SP148 LA  [Motor unique constants (H) 2735 1758 607 553 696 618 473
SP149 | IQSM [Motor unique constants (H) 1191 1082 4958 6652 5865 6296 7177
TSP150 | IDSM |Motor unique constants (H) 517 460 1773 2124 1935 2614 3006
SP151 R1 Motor unique constants (H) 650 585 50 40 51 52 39
TSP152 | TMLR [Motor unique constants (H) 90 90 90 90 90 90 90
SP153 | TMLD [Motor unique constants (H) 120 120 120 120 120 120 120
SP154 | TMLS [Motor unique constants (H) 150 150 150 150 150 150 150
SP155 KI1  [Motor unique constants (H) 1092 1080 1048 1044 1046 1036 1036
SP156 | PCNT [Motor unique constants (H) 0 0 0 0 0 0 0
SP157 0 0 0 0 0 0 0
SP158 DNB [Motor unique constants (H) 0 0 0 0 0 0 0
SP159 SNB [Motor unique constants (H) 0 0 0 0 0 0 0
SP160 BSD |[Motor unique constants (H) 0 0 0 0 0 0 0
SP224 0 0 0 0 0 0 0
SP225 | SFNC5 [Spindle function 5 0000 0000 0000 0000 0000 0000 0000
SP226 | SFNC6 [Spindle function 6 0000 0000 0000 0000 0000 0000 0000
SP227 | SFNC7 [Spindle function 7 0000 0000 0000 0000 0000 0000 0000
SP232 0000 0000 0000 0000 0000 0000 0000
SP233 IVC [Voltage non-sensitive band compensation 0 0 0 0 0 0 0
SP234 0 0 0 0 0 0 0
TSP235 | R2H [Temperature compensation gain 0 0 0 0 0 0 0
SP236 WIH Temperature compensation time 0 0 0 0 0 0 0
constant
SP237 TCF [Torque command filter 500 500 500 500 500 500 500
SP238 SS%FEE Safely limited speed 0 0 0 0 0 0 0
SP239 [SSCRPM|Safely limited motor speed 0 0 0 0 0 0 0
SP240 0 0 0 0 0 0 0
SP256
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4 Setup
Motor 200V Standard motor SJ-V Series (Standard)
Parameter SJ-V18.5-[SJ-V18.5-] SJ-V22- | SJ-V22- | SJ-V26- | SJ-V37- | SJ-V45- | SJ-V55-
01ZT 04ZT 01ZT 04ZT 01ZT 01ZT 01ZT 01ZT
No. Abbrev. Details | MDS-E-SP- 200 240 240 320 320 400 640 640
SP001 PGV [Position loop gain non-interpolation mode 15 15 15 15 15 15 15 15
SP002 PGN |Position loop gain interpolation mode 33 33 33 33 33 33 33 33
sPo03 | pgs | osition loop gain spindle 15 15 15 15 15 15 15 15
synchronization
SP004 0 0 0 0 0 0 0 0
SP005 VGN1 [Speed loop gain 1 150 150 150 150 150 150 150 150
SP006 VIA1 [Speed loop lead compensation 1 1900 1900 1900 1900 1900 1900 1900 1900
SP007 VIL1 [Speed loop delay compensation 1 0 0 0 0 0 0 0 0
SP008 VGN2 [Speed loop gain 2 150 150 150 150 150 150 150 150
SP009 VIA2 [Speed loop lead compensation 2 1900 1900 1900 1900 1900 1900 1900 1900
SP010 VIL2 [Speed loop delay compensation 2 0 0 0 0 0 0 0 0
SP011 0 0 0 0 0 0 0 0
SP012 0 0 0 0 0 0 0 0
SP013 0 0 0 0 0 0 0 0
SP014 PY1 Minimum excitation rate 1 50 50 50 50 50 50 50 50
SP015 PY2 [Minimum excitation rate 2 100 100 100 100 100 100 100 100
SP016 DDT [Phase alignment deceleration rate 20 20 20 20 20 20 20 20
SP017 | SPEC1 [Spindle specification 1 000C 000C 000C 000C 000C 000C 000C 000C
"~ SP018 | SPEC2 [Spindle specification 2 0000 0000 0000 0000 0000 0000 0000 0000
SP019 RNG1 [Sub side encoder resolution 4000 4000 4000 4000 4000 4000 4000 4000
SP020 RNG2 [Main side encoder resolution 4000 4000 4000 4000 4000 4000 4000 4000
SP021 OLT |Overload detection time constant 60 60 60 60 60 60 60 60
SP022 OLL [Overload detection level 120 120 120 120 120 120 120 120
SP023 | oOp1 |Cxcessive error detection width _ 120 120 120 120 120 120 120 120
(interpolation mode - spindle synchronization)
SP024 INP  [In-position width 875 875 875 875 875 875 875 875
SP025 INP2 [2nd in-position width 875 875 875 875 875 875 875 875
SP026 TSP  [Maximum motor speed 8000 8000 8000 8000 8000 6000 6000 4500
SP027 ZSP  |Motor zero speed 25 25 25 25 25 25 25 25
SP028 SDTS [Speed detection set value 800 800 800 800 800 600 600 450
SP029 SDTR [Speed detection reset width 30 30 30 30 30 30 30 30
SP030 SDT2 [2nd speed detection setting value 0 0 0 0 0 0 0 0
SP031 MTYP [Motor type 2200 2200 2200 2200 2200 2200 2200 2200
SP032 | PTYP | oWwersupplytype/Regenerative 0000  o0ooo| 0000  ©0000|  ©OOOO|  0000|  0000| 0000
resistor type
SP033 | SFNC1 [Spindle function 1 0000 0000 0000 0000 0000 0000 0000 0000
SP034 | SFNC2 |[Spindle function 2 0000 0000 0000 0000 0000 0000 0000 0000
SP035 | SFNC3 [Spindle function 3 1600 1600 1600 1600 1600 1600 1600 1600
SP036 | SFNC4 |[Spindle function 4 0000 0000 0000 0000 0000 0000 0000 0000
SP037 JL Load inertia scale 100 100 100 100 100 100 100 100
SP038 FHz1 |[Notch filter frequency 1 0 0 0 0 0 0 0 0
SP046 FHz2 |Notch filter frequency 2 0 0 0 0 0 0 0 0
SP047 EC Inductive voltage compensation gain 100 100 100 100 100 100 100 100
SP048 LMC1 [Lost motion compensation 1 0 0 0 0 0 0 0 0
SP052 DFBN |Dual feedback control non-sensitive band 0 0 0 0 0 0 0 0
SP053 | ops |-xcessive error detection width 1600  1600| 1600  1600|  1600|  1200] 1200 900
(non-interpolation mode)
SP054 ORE |Overrun detection width in closed loop control 0 0 0 0 0 0 0 0
SP055 EMGx [Max. gate off delay time after emergency stop 20000 20000 20000 20000 20000 20000 20000 20000
SP056 EMGt [Deceleration time constant at emergency stop 300 300 300 300 300 300 300 300
SP057 GRA1 |[Spindle side gear ratio 1 1 1 1 1 1 1 1 1
SP058 GRA2 |[Spindle side gear ratio 2 1 1 1 1 1 1 1 1
SP059 GRA3 |[Spindle side gear ratio 3 1 1 1 1 1 1 1 1
SP060 GRA4 |[Spindle side gear ratio 4 1 1 1 1 1 1 1 1
SP061 GRB1 |[Motor side gear ratio 1 1 1 1 1 1 1 1 1
SP062 GRB2 |Motor side gear ratio 2 1 1 1 1 1 1 1 1
SP063 GRB3 [Motor side gear ratio 3 1 1 1 1 1 1 1 1
SP064 GRB4 |Motor side gear ratio 4 1 1 1 1 1 1 1 1
SP065 TLM1 |[Torque limit 1 10 10 10 10 10 10 10 10
SP066 TLM2 [Torque limit 2 10 10 10 10 10 10 10 10
SP067 TLM3 |[Torque limit 3 10 10 10 10 10 10 10 10
SP068 TLM4 [Torque limit 4 10 10 10 10 10 10 10 10
SP069 PCMP [Phase alignment completion width 875 875 875 875 875 875 875 875
SP070 KDDT |[Phase alignment deceleration rate scale 0 0 0 0 0 0 0 0
SPO71 DIQM Variabl.e (.:urrent limit during deceleration, 45 60 45 60 80 45 80 60
lower limit value
sPo72 | piQN |Y2riable current limit during deceleration, 3700  s5000] 3700 5000 5000 2800  3700] 2800
break point speed
SP073 VGVN |Variable speed gain target value 0 0 0 0 0 0 0 0
SP074 VGVS [Variable speed gain change start speed 0 0 0 0 0 0 0 0
SP075 DWSH S!ip compensa.tion scale during regeneration 0 0 0 0 0 0 0 0
high-speed coil
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4 Setup
Motor 200V Standard motor SJ-V Series (Standard)
Parameter SJ-V18.5-[SJ-V18.5-] SJ-V22- | SJ-V22- | SJ-V26- | SJ-V37- | SJ-V45- | SJ-V55-
01ZT 04ZT 01ZT 04ZT 01ZT 01ZT 01ZT 01ZT
No. Abbrev. Details [ MDS-E-SP- 200 240 240 320 320 400 640 640
SP076 DWSL Slip compens.atlon scale during regeneration 0 0 0 0 0 0 0 0
low-speed coil

SP077 IQA  |Q axis current lead compensation 4096 4096 4096 4096 4096 4096 4096 4096
SP078 IDA D axis current lead compensation 4096 4096 4096 4096 4096 4096 4096 4096
SP079 IQG |Q axis current gain 1024 1024 1024 1024 1024 1024 1024 1024
SP080 IDG |D axis current gain 1024 1024 1024 1024 1024 1024 1024 1024
SP081 IQAL Sozillxis current lead compensation low-speed 0 0 0 0 0 0 0 0
SP088 FHz5 |Notch filter frequency 5 0 0 0 0 0 0 0 0
SP039 TMKQ [Spindle output stabilizing gain Q axis 0 0 0 0 0 0 0 0

T SP090 | TMKD [Spindle output stabilizing gain D axis 0 0 0 0 0 0 0 0
SP112 0 0 0 0 0 0 0
SP113 OPLP [Current command value for open loop 0 0 0 0 0 0 0 0
SP114 MKT [Coil changeover gate cutoff timer 150 150 150 150 150 150 150 150
SP115 MKT2 [Coil changeover current limit timer 250 250 250 250 250 250 250 250
SP116 MKIL [Coil changeover current limit value 120 120 120 120 120 120 120 120
SP117 SETM |[Excessive speed deviation timer 12 12 12 12 12 12 12 12
SP118 MSFT [Magnetic pole shift amount 0 0 0 0 0 0 0 0
SP119 0 0 0 0 0 0 0 0
SP128 | DA2MPY |D/A output ch2 output scale 0 0 0 0 0 0 0 0
SP129 PM Motor unique constants (H) 2 2 2 2 2 2 2 2
SP130 JM Motor unique constants (H) 58 58 80 80 93 340 340 853
SP131 ATYP [Motor unique constants (H) 200 240 240 320 320 400 640 640
SP132 0 0 0 0 0 0 0 0
SP133 NR Motor unique constants (H) 8000 8000 8000 6000 8000 6000 6000 4500
SP134 NB Motor unique constants (H) 1500 1500 1500 1500 1500 1500 1500 1150
SP135 NF Motor unique constants (H) 1800 1800 1800 1800 1800 1380 1800 1380
SP136 KT Motor unique constants (H) 1514 1312 1511 1365 1298 2018 1612 2179
SP137 KF1 Motor unique constants (H) 81 81 84 84 85 81 82 82
SP138 KF2 [Motor unique constants (H) 2847 2847 2920 2887 2920 2951 3283 2986
SP139 KF3 [Motor unique constants (H) 2847 2847 2755 2724 2755 2683 2345 2765
SP140 KF4  [Motor unique constants (H) 1905 1905 1913 1923 1913 1924 1966 1903
SP141 KF5 [Motor unique constants (H) 186 186 199 201 201 276 314 582
SP142 KF6 [Motor unique constants (H) 0 0 0 0 0 0 0 0
SP143 0 0 0 0 0 0 0 0
SP144 TMIL [Motor unique constants (H) 0 0 0 0 0 0 0 0
SP145 TMBR [Motor unique constants (H) 333 284 244 192 240 242 225 193
SP146 TMBD [Motor unique constants (H) 434 389 331 255 325 328 304 259
SP147 KE Motor unique constants (H) 65 65 62 61 61 74 66 49
SP148 LA Motor unique constants (H) 538 404 392 325 243 274 219 214
SP149 IQSM [Motor unique constants (H) 7779 8979 9270 10259 12753 15226 17774 20961
SP150 IDSM [Motor unique constants (H) 3267 3768 4215 4567 5816 9830 8621 8727
SP151 R1 Motor unique constants (H) 46 34 29 24 17 14 11 11
SP152 TMLR [Motor unique constants (H) 90 90 90 90 90 90 90 90
SP153 TMLD [Motor unique constants (H) 120 120 120 120 120 120 120 120
SP154 TMLS [Motor unique constants (H) 150 150 150 150 150 150 150 150
SP155 K1 Motor unique constants (H) 1039 1039 1036 1036 1036 1031 1025 1168
SP156 PCNT [Motor unique constants (H) 0 0 0 0 0 0 0 0
SP157 0 0 0 0 0 0 0 0
SP158 DNB |Motor unique constants (H) 0 0 0 0 0 0 0 0
SP159 SNB |Motor unique constants (H) 0 0 0 0 0 0 0 0
SP160 BSD [Motor unique constants (H) 0 0 0 0 0 0 0 0
SP161 0 0 0 0 0 0 0 0
SP224 0 0 0 0 0 0 0 0
SP225 | SFNC5 |[Spindle function 5 0000 0000 0000 0000 0000 0000 0000 0000

"~ SP226 | SFNC6 [Spindle function 6 0000 0000 0000 0000 0000 0000 0000 0000
SP227 | SFNC7 |[Spindle function 7 0000 0000 0000 0000 0000 0000 0000 0000
SP232 0000 0000 0000 0000 0000 0000 0000 0000
SP233 IVvC Voltage non-sensitive band compensation 0 0 0 0 0 0 0 0
SP234 0 0 0 0 0 0 0 0
SP235 R2H |[Temperature compensation gain 0 0 0 0 0 0 0 0
SP236 WIH [Temperature compensation time constant 0 0 0 0 0 0 0 0
SP237 TCF [Torque command filter 500 500 500 500 500 500 500 500
SP238 [SSCFEED|Safely limited speed 0 0 0 0 0 0 0 0
SP239 | SSCRPM [Safely limited motor speed 0 0 0 0 0 0 0 0
SP240 0 0 0 0 0 0 0 0
SP256
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(6) 200V Standard motor SJ-V Series (Wide range constant output)

Motor

200V Standard motor SJ-V Series (Wide range constant output)

Parameter SJ-V11- | SJ-V11- | SJ-V15- [SJ-V18.5-] SJ-V22- | SJ-V22- [SJ-VK22-
01T 09T 03T 03T 05T 09T 19ZT
No. Abbrev. Details | MDS-E-SP- 160 160 200 240 320 320 320
SP001 PGV [Position loop gain non-interpolation mode 15 15 15 15 15 15 15
SP002 PGN [Position loop gain interpolation mode 33 33 33 33 33 33 33
SP003 PGS [Position loop gain spindle synchronization 15 15 15 15 15 15 15
SP004 0 0 0 0 0 0 0
SP005 VGN1 |[Speed loop gain 1 150 150 150 150 150 150 150
SP006 VIA1 [Speed loop lead compensation 1 1900 1900 1900 1900 1900 1900 1900
SP007 VIL1 [Speed loop delay compensation 1 0 0 0 0 0 0 0
SP008 VGN2 |[Speed loop gain 2 150 150 150 150 150 150 150
SP009 VIA2 [Speed loop lead compensation 2 1900 1900 1900 1900 1900 1900 1900
SP010 VIL2 [Speed loop delay compensation 2 0 0 0 0 0 0 0
SP011 0 0 0 0 0 0 0
SP012 0 0 0 0 0 0 0
SP013 0 0 0 0 0 0 0
SP014 PY1 [Minimum excitation rate 1 50 50 50 50 50 50 50
SP015 PY2 [Minimum excitation rate 2 100 100 100 100 100 100 100
SP016 DDT [Phase alignment deceleration rate 20 20 20 20 20 20 20
SP017 | SPEC1 [Spindle specification 1 000C 000C 000C 000C 000C 000C 000C
SP018 | SPEC2 |[Spindle specification 2 0000 0000 0000 0000 0000 0000 0020
SP019 RNG1 [Sub side encoder resolution 4000 4000 4000 4000 4000 4000 4000
SP020 RNG2 [Main side encoder resolution 4000 4000 4000 4000 4000 4000 4000
SP021 OLT [Overload detection time constant 60 60 60 60 60 60 60
SP022 OLL [Overload detection level 120 120 120 120 120 120 120
SP023 | OD1 |Cxcessive error detection width _ 120 120 120 120 120 120 120
(interpolation mode - spindle synchronization)
SP024 INP  [In-position width 875 875 875 875 875 875 875
SP025 INP2 [2nd in-position width 875 875 875 875 875 875 875
SP026 TSP  [Maximum motor speed 6000 6000 6000 8000 6000 4500 6000
SP027 ZSP  |Motor zero speed 25 50 25 50 25 25 25
SP028 SDTS |[Speed detection set value 600 600 600 800 600 450 484
SP029 SDTR [Speed detection reset width 30 30 30 30 30 30 30
SP030 SDT2 [2nd speed detection setting value 0 0 0 0 0 0 0
SP031 MTYP |Motor type 2200 2200 2200 2200 2200 2200 2200
SP032 PTYP [Power supply type/ Regenerative resistor type 0000 0000 0000 0000 0000 0000 0000
SP033 | SFNC1 [Spindle function 1 0000 0000 0000 0000 0000 0000 0000
SP034 | SFNC2 |[Spindle function 2 0000 0000 0000 0000 0000 0000 0000
SP035 | SFNC3 |[Spindle function 3 1600 1600 1600 1600 1600 1600 1600
SP036 | SFNC4 [Spindle function 4 0000 0000 0000 0000 0000 0000 0000
SP037 JL Load inertia scale 100 100 100 100 100 100 100
SP038 FHz1 |[Notch filter frequency 1 0 0 0 0 0 0 0
SP046 FHz2 |[Notch filter frequency 2 0 0 0 0 0 0 0
SP047 EC Inductive voltage compensation gain 100 100 100 100 100 100 100
SP048 LMC1 [Lost motion compensation 1 0 0 0 0 0 0 0
SP052 DFBN |Dual feedback control non-sensitive band 0 0 0 0 0 0 0
SP053 | ops |CXcessive error detection width 1200 1200 1200 1600 1200 900 1200
(non-interpolation mode)
SP054 ORE |Overrun detection width in closed loop control 0 0 0 0 0 0 0
SP055 EMGx [Max. gate off delay time after emergency stop 20000 20000 20000 20000 20000 20000 20000
SP056 EMGt [Deceleration time constant at emergency stop 300 300 300 300 300 300 300
SP057 GRA1 |[Spindle side gear ratio 1 1 1 1 1 1 1 1
SP058 GRA2 |[Spindle side gear ratio 2 1 1 1 1 1 1 1
SP059 GRA3 |[Spindle side gear ratio 3 1 1 1 1 1 1 1
SP060 GRA4 |[Spindle side gear ratio 4 1 1 1 1 1 1 1
SP061 GRB1 [Motor side gear ratio 1 1 1 1 1 1 1 1
SP062 GRB2 [Motor side gear ratio 2 1 1 1 1 1 1 1
SP063 GRB3 [Motor side gear ratio 3 1 1 1 1 1 1 1
SP064 GRB4 [Motor side gear ratio 4 1 1 1 1 1 1 1
SP065 TLM1 [Torque limit 1 10 10 10 10 10 10 10
SP066 TLM2 [Torque limit 2 10 10 10 10 10 10 10
SP067 TLM3 [Torque limit 3 10 10 10 10 10 10 10
SP068 TLM4 [Torque limit 4 10 10 10 10 10 10 10
SP069 PCMP [Phase alignment completion width 875 875 875 875 875 875 875
SP070 KDDT [Phase alignment deceleration rate scale 0 0 0 0 0 0 0
SPOT71 DIQM :,I:I:ilaeble current limit during deceleration, lower limit 60 100 50 35 60 65 45
SP072 DIQN Z:;f:le current limit during deceleration, break point 3700 3000 3100 3100 3700 2000 2800
SP073 VGVN |Variable speed gain target value 0 0 0 0 0 0 0
SP074 VGVS [Variable speed gain change start speed 0 0 0 0 0 0 0
SPO75 DWSH Slip com;.)ensation scale during regeneration high- 0 0 0 0 0 0 0
speed coil
SP076 DWSL Slip com;.)ensation scale during regeneration low- 0 0 0 0 0 0 0
speed coil
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4 Setup
Motor 200V Standard motor SJ-V Series (Wide range constant output)
Parameter SJ-V11- | SJ-V11- | SJ-V15- [SJ-V18.5-] SJ-V22- | SJ-V22- [SJ-VK22-
01T 09T 03T 03T 05T 09T 19ZT
No. Abbrev. Details | MDS-E-SP- 160 160 200 240 320 320 320
SP077 IQA  |Q axis current lead compensation 4096 4096 4096 4096 4096 4096 4096
SP078 IDA D axis current lead compensation 4096 4096 4096 4096 4096 4096 4096
SP079 IQG  [Q axis current gain 1024 1024 1024 1024 1024 1024 1024
SP080 IDG |D axis current gain 1024 1024 1024 1024 1024 1024 1024
SP031 IQAL |Q axis current lead compensation low-speed coil 0 0 0 0 0 0 4096
SP082 IDAL |D axis current lead compensation low-speed coil 0 0 0 0 0 0 4096
SP033 IQGL |Q axis current gain low-speed coil 0 0 0 0 0 0 1024
SP084 IDGL |D axis current gain low-speed coil 0 0 0 0 0 0 1024
SP085 0 0 0 0 0 0 0
SP088 FHz5 [Notch filter frequency 5 0 0 0 0 0 0 0
T SP089 | TMKQ [Spindle output stabilizing gain Q axis 0 0 0 0 0 0 0
SP090 TMKD [Spindle output stabilizing gain D axis 0 0 0 0 0 0 0
SP112 0 0 0 0 0 0 0
SP113 OPLP |[Current command value for open loop 0 0 0 0 0 0 0
SP114 MKT [Coil changeover gate cutoff timer 150 150 150 150 150 150 150
SP115 MKT2 |[Coil changeover current limit timer 250 25 250 250 250 250 250
SP116 MKIL [Coil changeover current limit value 120 120 120 120 120 120 120
SP117 SETM |Excessive speed deviation timer 12 12 12 12 12 12 12
SP118 MSFT [Magnetic pole shift amount 0 0 0 0 0 0 0
SP119 0 0 0 0 0 0 0
"~ SP128 | DAZMPY |D/A output ch2 output scale 0 0 0 0 0 0 0
SP129 PM Motor unique constants (L) 2 2 2 2 2 2 2
SP130 JM Motor unique constants (L) 30 58 58 80 80 308 340
SP131 ATYP [Motor unique constants (L) 160 160 200 240 320 320 320
SP132 0 0 0 0 0 0 0
SP133 NR Motor unique constants (L) 6000 8000 8000 8000 6000 4500 6000
SP134 NB Motor unique constants (L) 1500 1100 1250 1250 1100 600 575
SP135 NF Motor unique constants (L) 1800 1320 1500 1500 1320 720 690
SP136 KT Motor unique constants (L) 1326 1893 1689 1791 1697 2897 3110
SP137 KF1 Motor unique constants (L) 68 68 73 81 84 84 84
SP138 KF2 [Motor unique constants (L) 2854 3045 2886 2875 2772 2864 2970
SP139 KF3  [Motor unique constants (L) 2744 2580 2775 2765 2888 3113 2652
SP140 KF4  [Motor unique constants (L) 1922 1935 1913 1916 1906 1854 1928
SP141 KF5 [Motor unique constants (L) 170 204 191 198 190 399 279
SP142 KF6 |[Motor unique constants (L) 0 0 0 0 0 0 0
SP143 0 0 0 0 0 0 0
TSP144 | TMIL [Motor unique constants (L) 0 0 0 0 0 [o] 0
SP145 TMBR [Motor unique constants (L) 266 396 322 346 310 419 463
SP146 TMBD [Motor unique constants (L) 362 435 435 436 428 436 437
SP147 KE Motor unique constants (L) 64 60 64 62 64 61 73
SP148 LA Motor unique constants (L) 861 966 692 549 465 751 665
SP149 IQSM [Motor unique constants (L) 5280 5044 6785 7892 11251 12087 11748
SP150 IDSM [Motor unique constants (L) 1498 2083 2762 3595 4187 4156 6173
SP151 R1 Motor unique constants (L) 64 82 58 41 35 33 35
TSP152 | TMLR [Motor unique constants (L) 90 90 90 90 90 90 90
SP153 TMLD [Motor unique constants (L) 120 120 120 120 120 120 120
SP154 TMLS [Motor unique constants (L) 150 150 150 150 150 150 150
SP155 KI1 Motor unique constants (L) 1334 1048 1037 1037 1114 1038 1024
SP156 PCNT [Motor unique constants (L) 0 0 0 0 0 0 0
SP157 0 0 0 0 0 0 0
SP158 DNB [Motor unique constants (L) 750 750 750 750 750 500 0
SP159 SNB |Motor unique constants (L) 750 750 750 750 750 500 0
SP160 BSD |Motor unique constants (L) 0 0 0 0 0 0 0
SP161 0 0 0 0 0 0 0
SP164 0 0 0 0 0 0 0
SP165 NRL [Motor unique constants (L) 0 0 0 0 0 0 6000
SP166 NBL [Motor unique constants (L) 0 0 0 0 0 0 330
SP167 NFL [Motor unique constants (L) 0 0 0 0 0 0 396
SP168 KT Motor unique constants (L) 0 0 0 0 0 0 5798
SP169 KF1L [Motor unique constants (L) 0 0 0 0 0 0 81
SP170 KF2L [Motor unique constants (L) 0 0 0 0 0 0 2756
SP171 KF3L [Motor unique constants (L) 0 0 0 0 0 0 3062
SP172 KF4L [Motor unique constants (L) 0 0 0 0 0 0 1879
SP173 KF5L [Motor unique constants (L) 0 0 0 0 0 0 243
SP174 KF6L [Motor unique constants (L) 0 0 0 0 0 0 0
SP175 0 0 0 0 0 0 0
SP176 TMILL [Motor unique constants (L) 0 0 0 0 0 0 0
SP177 | TMBRL [Motor unique constants (L) 0 0 0 0 0 0 463
SP178 | TMBDL |[Motor unique constants (L) 0 0 0 0 0 0 437
SP179 KEL [Motor unique constants (L) 0 0 0 0 0 0 83
SP180 LAL [Motor unique constants (L) 0 0 0 0 0 0 1965
SP181 IQSML [Motor unique constants (L) 0 0 0 0 0 0 9234
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4 Setup
Motor 200V Standard motor SJ-V Series (Wide range constant output)
Parameter SJ-V11- | SJ-V11- | SJ-V15- [SJ-V18.5-] SJ-V22- | SJ-V22- [SJ-VK22-
01T 09T 03T 03T 05T 09T 19ZT
No. Abbrev. Details | MDS-E-SP- 160 160 200 240 320 320 320
SP182 IDSML [Motor unique constants (L) 0 0 0 0 0 0 4453
SP183 R1L  [Motor unique constants (L) 0 0 0 0 0 0 104
SP184 0 0 0 0 0 0 90
SP185 | TMLRL [Motor unique constants (L) 0 0 0 0 0 0 120
SP186 | TMLSL [Motor unique constants (L) 0 0 0 0 0 0 150
SP187 KL |[Motor unique constants (L) 0 0 0 0 0 0 1078
SP188 | PCNTL [Motor unique constants (L) 0 0 0 0 0 0 0
SP224 0 0 0 0 0 0
SP225 | SFNC5 [Spindle function 5 0000 0000 0000 0000 0000 0000 0000
SP226 | SFNC6 |[Spindle function 6 0000 0000 0000 0000 0000 0000 0000
SP227 | SFNC7 |[Spindle function 7 0000 0000 0000 0000 0000 0000 0000
SP232 0000 0000 0000 0000 0000 0000 0000
SP233 IVC [Voltage non-sensitive band compensation 0 0 0 0 0 0 0
SP234 0 0 0 0 0 0 0
SP235 R2H |[Temperature compensation gain 0 0 0 0 0 0 0
TSP236 | WIH [Temperature compensation time constant 0 0 0 0 0 0 0
SP237 TCF [Torque command filter 500 500 500 500 500 500 500
" SP238 |SSCFEED|Safely limited speed 0 0 0 0 0 0 0
SP239 [ SSCRPM [Safely limited motor speed 0 0 0 0 0 0 0
SP240 0 0 0 0 0 0 0
SP256
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4 Setup

(7) 200V Standard motor SJ-VL Series (Low-inertia)

Motor 200V Standard motor SJ-VL Series (Low-inertia)
Parameter SJ-VL11-02FZT SJ-VL11-05FZT-S01 SJ-VL18.5-05FZT
i MDS-E-SP- 160 160 240
b[oE L LU 2L MDS-E-SPZ- 16080(L) 16080(L) -

SP001 PGV [Position loop gain non-interpolation mode 15 15 15
SP002 PGN |[Position loop gain interpolation mode 33 33 33
SP003 PGS [Position loop gain spindle synchronization 15 15 15
SP004 0 0 0
SP005 VGN1 [Speed loop gain 1 150 150 150
SP006 VIA1 [Speed loop lead compensation 1 1900 1900 1900
SP007 VIL1 [Speed loop delay compensation 1 0 0 0
SP008 VGN2 [Speed loop gain 2 150 150 150
SP009 VIA2 [Speed loop lead compensation 2 1900 1900 1900
SP010 VIL2 [Speed loop delay compensation 2 0 0 0
SP011 0 0 0
SP012 0 0 0
SP013 0 0 0
SP014 PY1 Minimum excitation rate 1 50 50 50
SP015 PY2 [Minimum excitation rate 2 100 100 100
SP016 DDT [Phase alignment deceleration rate 20 20 20
SP017 SPEC1 |[Spindle specification 1 000C 000C 000C
SP018 | SPEC2 |[Spindle specification 2 0000 0000 0000
SP019 RNG1 [Sub side encoder resolution 2000 2000 2000
SP020 RNG2 [Main side encoder resolution 2000 2000 2000
SP021 OLT [Overload detection time constant 60 60 60
SP022 OLL [Overload detection level 120 120 120
SP023 oD1 E'xcessive.error detectio.n width o 120 120 120

(interpolation mode - spindle synchronization)
SP024 INP  |In-position width 875 875 875
SP025 INP2 [2nd in-position width 875 875 875
SP026 TSP [Maximum motor speed 15000 20000 15000
SP027 ZSP  [Motor zero speed 25 25 25
SP028 SDTS |[Speed detection set value 1500 2000 1500
SP029 SDTR [Speed detection reset width 30 30 30
SP030 SDT2 [2nd speed detection setting value 0 0 0
SP031 MTYP [Motor type 2200 2200 2200
SP032 PTYP [Power supply type/ Regenerative resistor type 0000 0000 0000
SP033 | SFNC1 [Spindle function 1 0000 0000 0000
SP034 SFNC2 |[Spindle function 2 0000 0000 0000
SP035 | SFNC3 |[Spindle function 3 1600 1600 1600
SP036 | SFNC4 |[Spindle function 4 0000 0000 0000
SP037 JL Load inertia scale 100 100 100
SP038 FHz1 |[Notch filter frequency 1 0 0 0
SP046 FHz2 [Notch filter frequency 2 0 0 0
SP047 EC Inductive voltage compensation gain 100 100 100
SP048 LMC1 [Lost motion compensation 1 0 0 0
SP052 DFBN |Dual feedback control non-sensitive band 0 0 0
SP053 oDS Excefsive erro_r detection width 3000 4000 3000

(non-interpolation mode)
SP054 ORE [Overrun detection width in closed loop control 0 0 0
SP055 EMGx [Max. gate off delay time after emergency stop 20000 20000 20000
SP056 EMGt |Deceleration time constant at emergency stop 300 300 300
SP057 GRA1 |[Spindle side gear ratio 1 1 1 1
SP058 GRA2 |[Spindle side gear ratio 2 1 1 1
SP059 GRA3 |[Spindle side gear ratio 3 1 1 1
SP060 GRA4 |[Spindle side gear ratio 4 1 1 1
SP061 GRB1 |Motor side gear ratio 1 1 1 1
SP062 GRB2 |Motor side gear ratio 2 1 1 1
SP063 GRB3 |Motor side gear ratio 3 1 1 1
SP064 GRB4 |Motor side gear ratio 4 1 1 1
SP065 TLM1 [Torque limit 1 10 10 10
SP066 TLM2 [Torque limit 2 10 10 10
SP067 TLM3 [Torque limit 3 10 10 10
SP068 TLM4 [Torque limit 4 10 10 10
SP069 PCMP [Phase alignment completion width 875 875 875
SP070 KDDT |[Phase alignment deceleration rate scale 0 0 0
SPO71 DIQM \.lar.iable current limit during deceleration, lower 55 75 80

limit value
SP072 DIQN Va!‘iable current limit during deceleration, break 8300 15000 12500

point speed
SP073 VGVN [Variable speed gain target value 0 0 0
SP074 VGVS [Variable speed gain change start speed 0 0 0
SPO75 DWSH Slip com;.)ensation scale during regeneration high- 0 0 0

speed coil
SP076 DWSL Slip comr.)ensation scale during regeneration low- 0 0 0

speed coil
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Motor 200V Standard motor SJ-VL Series (Low-inertia)
Parameter SJ-VL11-02FZT [ SJ-VL11-05FZT-S01 | SJ-VL18.5-05FZT
. MDS-E-SP- 160 160 240
No. | Abbrev. Details MDS-E-SPZ- 16080(L) 16080(L) :
SP077 IQA [Q axis current lead compensation 4096 4096 4096
SP078 IDA D axis current lead compensation 4096 4096 4096
SP079 IQG  [Q axis current gain 1024 1024 1024
SP080 IDG |D axis current gain 1024 1024 1024
SP031 IQAL [Q axis current lead compensation low-speed coil 0 0 0
SP038 FHz5 |Notch filter frequency 5 0 0 0
T SP089 | TMKQ [Spindle output stabilizing gain Q axis 0 0 0
SP090 TMKD [Spindle output stabilizing gain D axis 0 0 0
SP112 0 0 0
SP113 OPLP [Current command value for open loop 0 0 0
SP114 MKT [Coil changeover gate cutoff timer 150 150 150
SP115 MKT2 [Coil changeover current limit timer 250 250 250
SP116 MKIL [Coil changeover current limit value 120 120 120
SP117 SETM |Excessive speed deviation timer 12 12 12
SP118 MSFT [Magnetic pole shift amount 0 0 0
SP119 0 0 0
"~ SP128 | DA2MPY |D/A output ch2 output scale 0 0 0
SP129 PM Motor unique constants (H) 1 1 1
SP130 JM Motor unique constants (H) 3 2 5
SP131 ATYP [Motor unique constants (H) 160 160 240
SP132 0 0 0
SP133 NR Motor unique constants (H) 15000 20000 15000
SP134 NB Motor unique constants (H) 4000 6000 5000
SP135 NF Motor unique constants (H) 4800 7200 6000
SP136 KT Motor unique constants (H) 538 341 391
SP137 KF1 Motor unique constants (H) 34 68 81
SP138 KF2 [Motor unique constants (H) 2589 2897 2845
SP139 KF3  [Motor unique constants (H) 3082 3082 3092
SP140 KF4  [Motor unique constants (H) 1894 1855 1861
SP141 KF5 [Motor unique constants (H) 90 87 176
SP142 KF6 [Motor unique constants (H) 0 0 0
SP143 0 0 0
T SP144 | TMIL [Motor unique constants (H) 0 0 0
SP145 TMBR [Motor unique constants (H) 197 172 193
SP146 TMBD |Motor unique constants (H) 260 224 257
SP147 KE Motor unique constants (H) 44 42 41
SP148 LA Motor unique constants (H) 557 400 296
SP149 IQSM [Motor unique constants (H) 4881 5131 9042
SP150 IDSM [Motor unique constants (H) 1474 1260 1870
SP151 R1 Motor unique constants (H) 98 130 44
SP152 TMLR [Motor unique constants (H) 90 90 90
SP153 TMLD [Motor unique constants (H) 120 120 120
SP154 TMLS |Motor unique constants (H) 150 150 150
SP155 K1 Motor unique constants (H) 1039 1068 1043
SP156 PCNT [Motor unique constants (H) 0 0 0
SP157 0 0 0
SP158 DNB |Motor unique constants (H) 0 0 0
SP159 SNB [Motor unique constants (H) 1500 5000 1486
SP160 BSD [Motor unique constants (H) 0 0 0
SP161 0 0 0
SP224 0 0 0
SP225 | SFNC5 [Spindle function 5 0000 0000 0000
SP226 | SFNC6 |[Spindle function 6 0000 0000 0000
SP227 | SFNC7 [Spindle function7 0000 0000 0000
SP232 0000 0000 0000
SP233 IVC  [Voltage non-sensitive band compensation 0 0 0
SP234 0 0 0
SP235 R2H |[Temperature compensation gain 0 0 0
T SP236 | WIH [Temperature compensation time constant 0 0 0
SP237 TCF [Torque command filter 500 500 500
SP238 [SSCFEED|Safely limited speed 0 0 0
SP239 [ SSCRPM [Safely limited motor speed 0 0 0
SP240 0 0 0
SP256
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(8) 400V Standard motor SJ-4-V Series (Standard)

Motor

400V Standard motor SJ-4-V Series (Standard)

Parameter SJ-4-V2.2 | SJ-4-V3.7 | SJ-4-V5.5 | SJ-4-V7.5 | SJ-4-V7.5 | SJ-4-V11
-03T -03T -07T -12T -13ZT -18ZT
No. Abbrev. Details MDS-EH-SP- 20 20 40 40 80 80
SP001 PGV [Position loop gain non-interpolation mode 15 15 15 15 15 15
SP002 PGN [Position loop gain interpolation mode 33 33 33 33 33 33
SP003 PGS [Position loop gain spindle synchronization 15 15 15 15 15 15
SP004 0 0 0 0 0 0
SP005 VGN1 [Speed loop gain 1 150 150 150 150 150 150
SP006 VIA1 [Speed loop lead compensation 1 1900 1900 1900 1900 1900 1900
SP007 VIL1 [Speed loop delay compensation 1 0 0 0 0 0 0
SP008 VGN2 [Speed loop gain 2 150 150 150 150 150 150
SP009 VIA2 [Speed loop lead compensation 2 1900 1900 1900 1900 1900 1900
SP010 VIL2 [Speed loop delay compensation 2 0 0 0 0 0 0
SP011 0 0 0 0 0 0
SP012 0 0 0 0 0 0
SP013 0 0 0 0 0 0
SP014 PY1 Minimum excitation rate 1 50 50 50 50 50 50
SP015 PY2 [Minimum excitation rate 2 100 100 100 100 100 100
SP016 DDT [Phase alignment deceleration rate 20 20 20 20 20 20
SP017 | SPEC1 [Spindle specification 1 200C 200C 200C 200C 200C 200C
SP018 | SPEC2 |[Spindle specification 2 0000 0000 0000 0000 0000 0000
SP019 RNG1 [Sub side encoder resolution 4000 4000 4000 4000 4000 4000
SP020 RNG2 [Main side encoder resolution 4000 4000 4000 4000 4000 4000
SP021 OLT [Overload detection time constant 60 60 60 60 60 60
SP022 OLL [Overload detection level 120 120 120 120 120 120
SP023 | OD1 |-xcessive error detection width _ 120 120 120 120 120 120
(interpolation mode - spindle synchronization)
SP024 INP  [In-position width 875 875 875 875 875 875
SP025 INP2 [2nd in-position width 875 875 875 875 875 875
SP026 TSP  [Maximum motor speed 10000 10000 8000 8000 12000 8000
SP027 ZSP  [Motor zero speed 25 25 25 25 25 25
SP028 SDTS |[Speed detection set value 1000 1000 800 800 1200 800
SP029 SDTR [Speed detection reset width 30 30 30 30 30 30
SP030 SDT2 [2nd speed detection setting value 0 0 0 0 0 0
SP031 MTYP [Motor type 2200 2200 2200 2200 2200 2200
SP032 PTYP [Power supply type/ Regenerative resistor type 0000 0000 0000 0000 0000 0000
SP033 | SFNC1 [Spindle function 1 0000 0000 0000 0000 0000 0000
SP034 | SFNC2 |[Spindle function 2 0000 0000 0000 0000 0000 0000
SP035 | SFNC3 |[Spindle function 3 1600 1600 1600 1600 1600 1600
SP036 | SFNC4 |[Spindle function 4 0000 0000 0000 0000 0000 0000
SP037 JL Load inertia scale 100 100 100 100 100 100
SP038 FHz1 |[Notch filter frequency 1 0 0 0 0 0 0
SP046 FHz2 |[Notch filter frequency 2 0 0 0 0 0 0
SP047 EC Inductive voltage compensation gain 100 100 100 100 100 100
SP048 LMC1 [Lost motion compensation 1 0 0 0 0 0 0
SP052 DFBN |Dual feedback control non-sensitive band 0 0 0 0 0 0
SP053 | ops |Cxcessiveerror detection width 2000 2000 1600 1600 2400 1600
(non-interpolation mode)
SP054 ORE |Overrun detection width in closed loop control 0 0 0 0 0 0
SP055 EMGx [Max. gate off delay time after emergency stop 20000 20000 20000 20000 20000 20000
SP056 EMGt |Deceleration time constant at emergency stop 300 300 300 300 300 300
SP057 GRA1 |[Spindle side gear ratio 1 1 1 1 1 1 1
SP058 GRA2 |[Spindle side gear ratio 2 1 1 1 1 1 1
SP059 GRA3 |[Spindle side gear ratio 3 1 1 1 1 1 1
SP060 GRA4 |[Spindle side gear ratio 4 1 1 1 1 1 1
SP061 GRB1 [Motor side gear ratio 1 1 1 1 1 1 1
SP062 GRB2 [Motor side gear ratio 2 1 1 1 1 1 1
SP063 GRB3 [Motor side gear ratio 3 1 1 1 1 1 1
SP064 GRB4 |Motor side gear ratio 4 1 1 1 1 1 1
SP065 TLM1 [Torque limit 1 10 10 10 10 10 10
SP066 TLM2 [Torque limit 2 10 10 10 10 10 10
SP067 TLM3 [Torque limit 3 10 10 10 10 10 10
SP068 TLM4 [Torque limit 4 10 10 10 10 10 10
SP069 PCMP [Phase alignment completion width 875 875 875 875 875 875
SP070 KDDT [Phase alignment deceleration rate scale 0 0 0 0 0 0
SPO71 DIQM Variabl.e (.:urrent limit during deceleration, 50 50 75 60 60 45
lower limit value
SP072 DIQN Variable f:urrent limit during deceleration, 5000 5000 6000 5000 7600 3700
break point speed
SP073 VGVN [Variable speed gain target value 0 0 0 0 0 0
SP074 VGVS [Variable speed gain change start speed 0 0 0 0 0 0
SPO75 DWSH Slip comr?ensation scale during regeneration high- 0 0 0 0 0 0
speed coil
SPO76 DWSL Slip comr.)ensation scale during regeneration low- 0 0 0 0 0 0
speed coil
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Motor 400V Standard motor SJ-4-V Series (Standard)
Parameter SJ-4-V2.2 | SJ-4-V3.7 | SJ-4-V5.5 | SJ-4-V7.5 | SJ-4-V7.5 | SJ-4-V11
-03T -03T -07T -12T -13ZT -18ZT
No. Abbrev. Details | MDS-EH-SP- 20 20 40 40 80 80
SP077 IQA  |Q axis current lead compensation 4096 4096 4096 4096 4096 4096
SP078 IDA D axis current lead compensation 4096 4096 4096 4096 4096 4096
SP079 IQG  [Q axis current gain 1024 1024 1024 1024 1024 1024
SP080 IDG |D axis current gain 1024 1024 1024 1024 1024 1024
SP081 IQAL |Q axis current lead compensation low-speed coil 0 0 0 0 0 0
SP088 FHz5 |Notch filter frequency 5 0 0 0 0 0 0
SP089 TMKQ |[Spindle output stabilizing gain Q axis 0 0 0 0 0 100
SP090 TMKD [Spindle output stabilizing gain D axis 0 0 0 0 0 0
SP112 0 0 0 0 0 0
SP113 OPLP [Current command value for open loop 0 0 0 0 0 0
SP114 MKT [Coil changeover gate cutoff timer 150 150 150 150 150 150
SP115 MKT2 |[Coil changeover current limit timer 250 250 250 250 250 250
SP116 MKIL [Coil changeover current limit value 120 120 120 120 120 120
SP117 SETM |Excessive speed deviation timer 12 12 12 12 12 12
SP118 MSFT [Magnetic pole shift amount 0 0 0 0 0 0
SP119 0 0 0 0 0 0
"~ SP128 | DA2ZMPY |D/A output ch2 output scale 0 0 0 0 0 0
SP129 PM Motor unique constants (H) 2 2 2 2 2 2
SP130 JM Motor unique constants (H) 7 9 15 25 25 30
SP131 ATYP |Motor unique constants (H) 20 20 40 40 80 80
SP132 0 0 0 0 0 0
SP133 NR Motor unique constants (H) 10000 10000 8000 8000 12000 8000
SP134 NB Motor unique constants (H) 1500 1500 1800 1500 1500 1500
SP135 NF Motor unique constants (H) 1800 1800 1800 1800 1950 1800
SP136 KT Motor unique constants (H) 2354 2281 2596 2443 1926 2645
SP137 KF1 Motor unique constants (H) 68 59 67 73 73 68
SP138 KF2 [Motor unique constants (H) 3053 3105 3198 3028 3058 3062
SP139 KF3 [Motor unique constants (H) 2632 2632 2499 2703 2683 2734
SP140 KF4  [Motor unique constants (H) 1923 1916 1936 1911 1911 1899
SP141 KF5 [Motor unique constants (H) 114 122 137 168 170 171
SP142 KF6 |[Motor unique constants (H) 0 0 0 0 0 0
SP143 0 0 0 0 0 0
T SP144 | TMIL |Motor unique constants (H) 0 0 0 0 0 [0]
SP145 TMBR [Motor unique constants (H) 333 325 155 298 363 367
T SP146 | TMBD |Motor unique constants (H) 417 421 202 410 440 436
SP147 KE Motor unique constants (H) 67 65 60 63 63 63
SP148 LA Motor unique constants (H) 11173 7300 5175 3873 2433 3443
SP149 IQSM [Motor unique constants (H) 595 1033 1349 1955 2479 2648
SP150 IDSM [Motor unique constants (H) 251 360 535 711 886 863
SP151 R1 Motor unique constants (H) 2559 1454 735 333 204 267
SP152 TMLR [Motor unique constants (H) 90 90 90 90 90 90
SP153 TMLD [Motor unique constants (H) 120 120 120 120 120 120
SP154 TMLS [Motor unique constants (H) 150 150 150 150 150 150
SP155 K1 Motor unique constants (H) 1097 1061 1111 1048 1100 1045
SP156 PCNT [Motor unique constants (H) 0 0 0 0 0 0
SP157 0 0 0 0 0 0
SP158 DNB [Motor unique constants (H) 0 0 1500 0 0 0
SP159 SNB [Motor unique constants (H) 0 0 1500 0 0 0
TSP160 | BSD |Motor unique constants (H) 0 0 0 0 0 0
SP161 0 0 0 0 0 0
SP224 0 0 0 0 0 0
SP225 | SFNC5 |[Spindle function 5 0000 0000 0000 0000 0000 0000
SP226 | SFNC6 |[Spindle function 6 0000 0000 0000 0000 0000 1000
SP227 | SFNC7 |[Spindle function 7 0000 0000 0000 0000 0000 0000
SP232 0000 0000 0000 0000 0000 0000
SP233 IVC Voltage non-sensitive band compensation 0 0 0 0 0 0
SP234 0 0 0 0 0 0
SP235 R2H |[Temperature compensation gain 0 0 0 0 0 0
T SP236 | WIH [Temperature compensation time constant 0 0 0 0 0 0
SP237 TCF [Torque command filter 500 500 500 500 500 500
SP238 [SSCFEED|Safely limited speed 0 0 0 0 0 0
SP239 | SSCRPM [Safely limited motor speed 0 0 0 0 0 0
SP240 0 0 0 0 0 0
SP256

183 IB-1501229-C



MDS-E/EH Series Instruction Manual

4 Setup
Motor 400V Standard motor SJ-4-V Series (Standard)
Parameter SJ-4-V18.5-14T SJ-4-V22-15T SJ-4-V45-02T SJ-4-V55-03T
No. Abbrev. Details MDS-EH-SP- 100 160 320 320
SP001 PGV [Position loop gain non-interpolation mode 15 15 15 15
SP002 PGN |[Position loop gain interpolation mode 33 33 33 33
SP003 PGS [Position loop gain spindle synchronization 15 15 15 15
SP004 0 0 0 0
SP005 VGN1 [Speed loop gain 1 150 150 150 150
SP006 VIA1 |[Speed loop lead compensation 1 1900 1900 1900 1900
SP007 VIL1 [Speed loop delay compensation 1 0 0 0 0
SP008 VGN2 [Speed loop gain 2 150 150 150 150
SP009 VIA2 |[Speed loop lead compensation 2 1900 1900 1900 1900
SP010 VIL2 [Speed loop delay compensation 2 0 0 0 0
SP011 0 0 0 0
SP012 0 0 0 0
SP013 0 0 0 0
SP014 PY1 Minimum excitation rate 1 50 50 50 50
SP015 PY2 Minimum excitation rate 2 100 100 100 100
SP016 DDT [Phase alignment deceleration rate 20 20 20 20
SP017 | SPEC1 [Spindle specification 1 200C 200C 200C 200C
"~ SP018 | SPEC2 [Spindle specification 2 0000 0000 0000 0000
SP019 RNG1 [Sub side encoder resolution 4000 4000 4000 4000
SP020 RNG2 [Main side encoder resolution 4000 4000 4000 4000
SP021 OLT |Overload detection time constant 60 60 60 60
SP022 OLL |Overload detection level 120 120 120 120
SP023 oD1 E.xcessive.error detectio-n width - 120 120 120 120
(interpolation mode - spindle synchronization)
SP024 INP In-position width 875 875 875 875
SP025 INP2 [2nd in-position width 875 875 875 875
SP026 TSP |[Maximum motor speed 6000 6000 3450 3450
SP027 ZSP  [Motor zero speed 25 25 25 25
SP028 SDTS |[Speed detection set value 600 600 345 345
T SP029 | SDTR [Speed detection reset width 30 30 30 30
SP030 SDT2 |2nd speed detection setting value 0 0 0 0
SP031 MTYP |Motor type 2200 2200 2200 2200
SP032 PTYP |Power supply type/ Regenerative resistor type 0000 0000 0000 0000
T SP033 | SFNC1 [Spindle function 1 0000 0000 0000 0000
SP034 | SFNC2 [Spindle function 2 0000 0000 0000 0000
T SP035 | SFNC3 [Spindle function 3 1600 1600 1600 1600
SP036 | SFNC4 [Spindle function 4 0000 0000 0000 0000
SP037 JL Load inertia scale 100 100 100 100
SP038 FHz1 |Notch filter frequency 1 0 0 0 0
SP046 FHz2 |Notch filter frequency 2 0 0 0 0
SP047 EC Inductive voltage compensation gain 100 100 100 100
SP048 LMC1 |[Lost motion compensation 1 0 0 0 0
SP052 DFBN |Dual feedback control non-sensitive band 0 0 0 0
SP053 oDS Exce§sive erro!' detection width 1200 1200 690 690
(non-interpolation mode)
SP054 ORE [Overrun detection width in closed loop control 0 0 0 0
SP055 EMGx [Max. gate off delay time after emergency stop 20000 20000 20000 20000
SP056 EMGt |Deceleration time constant at emergency stop 300 300 300 300
SP057 GRA1 |[Spindle side gear ratio 1 1 1 1 1
SP058 GRA2 |[Spindle side gear ratio 2 1 1 1 1
SP059 GRA3 |[Spindle side gear ratio 3 1 1 1 1
SP060 GRA4 |[Spindle side gear ratio 4 1 1 1 1
SP061 GRB1 |Motor side gear ratio 1 1 1 1 1
SP062 GRB2 |Motor side gear ratio 2 1 1 1 1
SP063 GRB3 |Motor side gear ratio 3 1 1 1 1
SP064 GRB4 |Motor side gear ratio 4 1 1 1 1
SP065 TLM1 [Torque limit 1 10 10 10 10
SP066 TLM2 [Torque limit 2 10 10 10 10
SP067 TLM3 [Torque limit 3 10 10 10 10
SP068 TLM4 [Torque limit 4 10 10 10 10
SP069 PCMP [Phase alignment completion width 875 875 875 875
SP070 KDDT |Phase alignment deceleration rate scale 0 0 0 0
SPO71 DIQM Variabl.e (.:urrent limit during deceleration, 60 60 80 80
lower limit value
SP072 DIQN Variable .current limit during deceleration, 3700 3700 2800 2800
break point speed
SP073 VGVN [Variable speed gain target value 0 0 0 0
SP074 VGVS [|Variable speed gain change start speed 0 0 0 0
SPO75 DWSH Slip comPensation scale during regeneration high- 0 0 0 0
speed coil
SP076 DWSL Slip comPensation scale during regeneration low- 0 0 0 0
speed coil
SP077 IQA  |Q axis current lead compensation 4096 4096 4096 4096
SP078 IDA D axis current lead compensation 4096 4096 4096 4096
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Motor 400V Standard motor SJ-4-V Series (Standard)
Parameter SJ-4-V18.5-14T SJ-4-V22-15T SJ-4-V45-02T SJ-4-V55-03T
No. Abbrev. Details [ MDS-EH-SP- 100 160 320 320

SP079 QG  |Q axis current gain 1024 1024 1024 1024
SP030 IDG |D axis current gain 1024 1024 1024 1024
SP081 IQAL |Q axis current lead compensation low-speed coil 0 0 0 0
SP088 FHz5 |Notch filter frequency 5 0 0 0 0
SP089 TMKQ [Spindle output stabilizing gain Q axis 0 0 0 0

T SP090 | TMKD |[Spindle output stabilizing gain D axis 0 0 0 0
SP112 0 0 0 0
SP113 OPLP [Current command value for open loop 0 0 0 0
SP114 MKT [Coil changeover gate cutoff timer 150 150 150 150
SP115 MKT2 [Coil changeover current limit timer 250 250 250 250
SP116 MKIL [Coil changeover current limit value 120 120 120 120
SP117 SETM [Excessive speed deviation timer 12 12 12 12
SP118 MSFT [Magnetic pole shift amount 0 0 0 0
SP119 0 0 0 0
SP128 | DA2MPY |[D/A output ch2 output scale 0 0 0 0
SP129 PM Motor unique constants (H) 2 2 2 2
SP130 JM Motor unique constants (H) 58 80 340 848
SP131 ATYP |Motor unique constants (H) 100 160 320 320
SP132 0 0 0 0
SP133 NR Motor unique constants (H) 8000 6000 6000 4600
SP134 NB Motor unique constants (H) 1500 1500 1500 1150
SP135 NF Motor unique constants (H) 1800 1800 1800 1380
SP136 KT Motor unique constants (H) 3019 3293 3227 4345
SP137 KF1 Motor unique constants (H) 81 84 82 82
SP138 KF2 [Motor unique constants (H) 2826 2909 3283 2964
SP139 KF3  [Motor unique constants (H) 2826 2744 2345 2744
SP140 KF4  [Motor unique constants (H) 1911 1917 1966 1910
SP141 KF5 [Motor unique constants (H) 186 199 315 586
SP142 KF6 [Motor unique constants (H) 0 0 0 0
SP143 0 0 0 0
SP144 TMIL [Motor unique constants (H) 0 0 0 0
SP145 TMBR |Motor unique constants (H) 285 231 233 199
SP146 TMBD [Motor unique constants (H) 390 311 314 266

T SP147 | KE |Motor unique constants (H) 65 62 68 49
SP148 LA Motor unique constants (H) 2150 1872 904 858
SP149 IQSM |Motor unique constants (H) 3901 4253 8878 10511
SP150 IDSM [Motor unique constants (H) 1620 1928 4335 4328
SP151 R1 Motor unique constants (H) 185 141 45 46
SP152 TMLR [Motor unique constants (H) 90 90 90 90
SP153 TMLD [Motor unique constants (H) 120 120 120 120
SP154 TMLS [Motor unique constants (H) 150 150 150 150
SP155 K1 Motor unique constants (H) 1039 1036 1024 1031
SP156 PCNT [Motor unique constants (H) 0 0 0 0
SP157 0 0 0 0
SP158 DNB [Motor unique constants (H) 0 0 0 0
SP159 SNB |Motor unique constants (H) 0 0 0 0
SP160 BSD [Motor unique constants (H) 0 0 0 0
SP161 0 0 0 0
SP224 0 0 0 0
SP225 | SFNC5 [Spindle function 5 0000 0000 0000 0000

T SP226 | SFNC6 [Spindle function 6 0000 0000 0000 0000
SP227 | SFNC7 [Spindle function 7 0000 0000 0000 0000
SP232 0000 0000 0000 0000
SP233 IVC [Voltage non-sensitive band compensation 0 0 0 0
SP234 0 0 0 0
SP235 R2H |Temperature compensation gain 0 0 0 0
SP236 WIH [Temperature compensation time constant 0 0 0 0
SP237 TCF [Torque command filter 500 500 500 500
SP238 [SSCFEED|Safely limited speed 0 0 0 0

T SP239 [ SSCRPM [Safely limited motor speed 0 0 0 0
SP240 0 0 0 0
SP256
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(9) 400V Standard motor SJ-4-V Series (Wide range constant output)

Motor 400V Standard motor SJ-4-V Series (Wide range constant output)
Parameter SJ-4-V15-20T SJ-4-V22-16T
No. Abbrev. Details | MDS-EH-SP- 100 160
SP001 PGV [Position loop gain non-interpolation mode 15 15
SP002 PGN [Position loop gain interpolation mode 33 33
SP003 PGS [Position loop gain spindle synchronization 15 15
SP004 0 0
SP005 VGN1 [Speed loop gain 1 150 150
SP006 VIA1 [Speed loop lead compensation 1 1900 1900
SP007 VIL1 [Speed loop delay compensation 1 0 0
SP008 VGN2 [Speed loop gain 2 150 150
SP009 VIA2 [Speed loop lead compensation 2 1900 1900
SP010 VIL2 [Speed loop delay compensation 2 0 0
SP011 0 0
SP012 0 0
SP013 0 0
SP014 PY1 Minimum excitation rate 1 50 50
SP015 PY2 [Minimum excitation rate 2 100 100
SP016 DDT [Phase alignment deceleration rate 20 20
SP017 SPEC1 |[Spindle specification 1 200C 200C
SP018 SPEC2 [Spindle specification 2 0000 0000
SP019 RNG1 [Sub side encoder resolution 4000 4000
SP020 RNG2 [Main side encoder resolution 4000 4000
SP021 OLT |Overload detection time constant 60 60
SP022 OLL |[Overload detection level 120 120
SP023 oD1 E.xcessive-error detectio.n width - 120 120
(interpolation mode - spindle synchronization)
SP024 INP  [In-position width 875 875
SP025 INP2 [2nd in-position width 875 875
SP026 TSP |Maximum motor speed 6000 6000
SP027 ZSP [Motor zero speed 25 25
SP028 SDTS ([Speed detection set value 600 600
SP029 SDTR |[Speed detection reset width 30 30
SP030 SDT2 [2nd speed detection setting value 0 0
SP031 MTYP [Motor type 2200 2200
SP032 PTYP [Power supply type/ Regenerative resistor type 0000 0000
SP033 SFNC1 [Spindle function 1 0000 0000
SP034 | SFNC2 [Spindle function 2 0000 0000
SP035 | SFNC3 [Spindle function 3 1600 1600
SP036 | SFNC4 [Spindle function 4 0000 0000
SP037 JL Load inertia scale 100 100
SP038 FHz1 [Notch filter frequency 1 0 0
SP046 FHz2 |[Notch filter frequency 2 0 0
SP047 EC Inductive voltage compensation gain 100 100
SP048 LMC1 [Lost motion compensation 1 0 0
SP052 DFBN |Dual feedback control non-sensitive band 0 0
SPO53 oDS Exce§sive error detection width 1200 1200
(non-interpolation mode)
SP054 ORE [Overrun detection width in closed loop control 0 0
SP055 EMGx [Max. gate off delay time after emergency stop 20000 20000
SP056 EMGt |Deceleration time constant at emergency stop 300 300
SP057 GRA1 [Spindle side gear ratio 1 1 1
SP058 GRA2 |[Spindle side gear ratio 2 1 1
SP059 GRA3 [Spindle side gear ratio 3 1 1
SP060 GRA4 |[Spindle side gear ratio 4 1 1
SP061 GRB1 [Motor side gear ratio 1 1 1
SP062 GRB2 [Motor side gear ratio 2 1 1
SP063 GRB3 [Motor side gear ratio 3 1 1
SP064 GRB4 [Motor side gear ratio 4 1 1
SP065 TLM1 [Torque limit 1 10 10
SP066 TLM2 [Torque limit 2 10 10
SP067 TLM3 [Torque limit 3 10 10
SP068 TLM4 [Torque limit 4 10 10
SP069 PCMP |[Phase alignment completion width 875 875
SP070 KDDT |Phase alignment deceleration rate scale 0 0
SPOT71 DIQM Variabl_e t_:urrent limit during deceleration, 60 75
lower limit value
SPOT72 DIQN Variable f:urrent limit during deceleration, 3700 4500
break point speed
SP073 VGVN |Variable speed gain target value 0 0
SP074 VGVS [Variable speed gain change start speed 0 0
SPO75 DWSH Slip com[_)ensation scale during regeneration high- 0 0
speed coil
SPO76 DWSL Slip com|_)ensation scale during regeneration low- 0 0
speed coil
SP077 IQA  |Q axis current lead compensation 4096 4096
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Motor 400V Standard motor SJ-4-V Series (Wide range constant output)
Parameter SJ-4-V15-20T SJ-4-V22-16T
No. Abbrev. Details MDS-EH-SP- 100 160
SP078 IDA D axis current lead compensation 4096 4096
SP079 IQG |Q axis current gain 1024 1024
SP080 IDG  |D axis current gain 1024 1024
SP081 IQAL [Q axis current lead compensation low-speed coil 0 0
SP088 FHz5 |Notch filter frequency 5 0 0
T SP089 | TMKQ |[Spindle output stabilizing gain Q axis 0 0
SP090 TMKD [Spindle output stabilizing gain D axis 0 0
SP112 0 0
SP113 OPLP |Current command value for open loop 0 0
SP114 MKT [Coil changeover gate cutoff timer 150 150
T SP115 | MKT2 |[Coil changeover current limit timer 250 250
SP116 MKIL [Coil changeover current limit value 120 120
SP117 SETM |Excessive speed deviation timer 12 12
SP118 MSFT [Magnetic pole shift amount 0 0
SP119 0 0
"~ SP128 [ DA2ZMPY |D/A output ch2 output scale 0 0
SP129 PM Motor unique constants (H) 2 2
SP130 JM Motor unique constants (H) 58 80
SP131 ATYP |[Motor unique constants (H) 100 160
SP132 0 0
SP133 NR Motor unique constants (H) 8000 8000
SP134 NB Motor unique constants (H) 1250 1100
SP135 NF Motor unique constants (H) 1250 1100
SP136 KT Motor unique constants (H) 3365 3394
SP137 KF1 Motor unique constants (H) 73 68
T SP138 | KF2 [Motor unique constants (H) 2865 2830
SP139 KF3  [Motor unique constants (H) 2755 2888
SP140 KF4  [Motor unique constants (H) 1919 1899
SP141 KF5 [Motor unique constants (H) 191 190
T SP142 | KF6 |Motor unique constants (H) 0 0
SP143 0 0
T SP144 | TMIL [Motor unique constants (H) 0 0
SP145 TMBR [Motor unique constants (H) 382 433
T SP146 | TMBD [Motor unique constants (H) 435 436
SP147 KE Motor unique constants (H) 63 64
SP148 LA Motor unique constants (H) 2771 1862
SP149 IQSM [Motor unique constants (H) 3406 5627
SP150 IDSM [Motor unique constants (H) 1367 2091
SP151 R1 Motor unique constants (H) 234 141
TSP152 | TMLR [Motor unique constants (H) 90 90
SP153 TMLD [Motor unique constants (H) 120 120
SP154 TMLS [Motor unique constants (H) 150 150
SP155 K1 Motor unique constants (H) 1038 1039
T SP156 | PCNT [Motor unique constants (H) 0 0
SP157 0 0
SP158 DNB |Motor unique constants (H) 750 750
SP159 SNB |[Motor unique constants (H) 750 750
T SP160 | BSD [Motor unique constants (H) 0 0
SP161 0 0
SP224 0 0
SP225 | SFNC5 |[Spindle function 5 0000 0000
SP226 | SFNC6 |[Spindle function 6 0000 0000
SP227 | SFNC7 [Spindle function 7 0000 0000
SP232 0000 0000
SP233 IVC [Voltage non-sensitive band compensation 0 0
SP234 0 0
SP235 R2H [Temperature compensation gain 0 0
SP236 WIH [Temperature compensation time constant 0 0
SP237 TCF [Torque command filter 500 500
"~ SP238 |[SSCFEED Safely limited speed 0 0
SP239 | SSCRPM [Safely limited motor speed 0 0
SP240 0 0
SP256
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(10) Tool spindle motor HG Series

Motor Tool spindle motor HG Series
Parameter HG75 [ HG105 | HG54 | HG104 | HG154 | HG224 | HG204 | HG354
No. Abbrev. Details | MDS-E-SP- 20 20 40 40 80 80 80 160
SP001 PGV [Position loop gain non-interpolation mode 15 15 15 15 15 15 15 15
SP002 PGN [Position loop gain interpolation mode 33 33 33 33 33 33 33 33
SP003 PGS [Position loop gain spindle synchronization 15 15 15 15 15 15 15 15
SP004 0 0 0 0 0 0 0 0
SP005 VGN1 [Speed loop gain 1 30 150 90 150 150 150 150 150
SP006 VIA1 [Speed loop lead compensation 1 490 1900 1150 1900 1900 1900 1900 1900
SP007 VIL1 [Speed loop delay compensation 1 0 0 0 0 0 0 0 0
SP008 VGN2 [Speed loop gain 2 30 150 90 150 150 150 150 150
SP009 VIA2 [Speed loop lead compensation 2 490 1900 1150 1900 1900 1900 1900 1900
SP010 VIL2 [Speed loop delay compensation 2 0 0 0 0 0 0 0 0
SP011 0 0 0 0 0 0 0 0
SP012 0 0 0 0 0 0 0 0
SP013 0 0 0 0 0 0 0 0
SP014 PY1 Minimum excitation rate 1 0 0 0 0 0 0 0 0
SP015 PY2 Minimum excitation rate 2 0 0 0 0 0 0 0 0
SP016 DDT [Phase alignment deceleration rate 20 20 20 20 20 20 20 20
SP017 | SPEC1 [Spindle specification 1 400C 400C 400C 400C 400C 400C 400C 400C
SP018 | SPEC2 |[Spindle specification 2 0000 0000 0000 0000 0000 0000 0000 0000
SP019 RNG1 [Sub side encoder resolution 260 260 260 260 260 260 260 260
SP020 RNG2 [Main side encoder resolution 260 260 260 260 260 260 260 260
SP021 OLT |Overload detection time constant 300 300 300 300 300 300 300 300
SP022 OLL [Overload detection level 100 100 100 100 100 100 100 100
SP023 | OD1 | xcessive error detection width L 1200 120 120 120 120 120 120 120
(interpolation mode - spindle synchronization)
SP024 INP  [In-position width 875 875 875 875 875 875 875 875
SP025 INP2 |2nd in-position width 875 875 875 875 875 875 875 875
SP026 TSP  [Maximum motor speed 4000 4000 3000 3000 3000 3000 3000 3000
SP027 ZSP  |Motor zero speed 25 25 25 25 25 25 25 25
SP028 SDTS [Speed detection set value 400 400 300 300 300 300 300 300
SP029 SDTR [Speed detection reset width 30 30 30 30 30 30 30 30
SP030 SDT2 |2nd speed detection setting value 0 0 0 0 0 0 0 0
SP031 MTYP [Motor type 2200 2200 2200 2200 2200 2200 2200 2200
SP032 PTYP |[Power supply type/ Regenerative resistor type 0000 0000 0000 0000 0000 0000 0000 0000
SP033 | SFNC1 [Spindle function 1 0000 0000 0000 0000 0000 0000 0000 0000
SP034 | SFNC2 |[Spindle function 2 0100 0100 0100 0100 0100 0100 0100 0100
SP035 | SFNC3 |[Spindle function 3 1600 1600 1600 1600 1600 1600 1600 1600
SP036 | SFNC4 |[Spindle function 4 0000 0000 0000 0000 0000 0000 0000 0000
SP037 JL Load inertia scale 100 100 100 100 100 100 100 100
SP038 FHz1 |[Notch filter frequency 1 0 0 0 0 0 0 0 0
SP046 FHz2 |Notch filter frequency 2 0 0 0 0 0 0 0 0
SP047 EC Inductive voltage compensation gain 100 100 100 100 100 100 100 100
SP048 LMC1 [Lost motion compensation 1 0 0 0 0 0 0 0 0
SP049 FFC [Acceleration rate feed forward gain 0 0 0 0 0 0 0 0
SP050 TOF [Torque offset 0 0 0 0 0 0 0 0
SP051 DFBT |Dual feed back control time constant 0 0 0 0 0 0 0 0
SP052 DFBN |Dual feedback control non-sensitive band 0 0 0 0 0 0 0 0
SP053 | ODS | xcessive error detection width 8oo| 800 600 600  600|  600| 600 600
(non-interpolation mode)
SP054 ORE [Overrun detection width in closed loop control 0 0 0 0 0 0 0 0
SP055 EMGx |Max. gate off delay time after emergency stop 20000 20000{ 20000/ 20000f 20000/ 20000f 20000{ 20000
SP056 EMGt |Deceleration time constant at emergency stop 300 300 300 300 300 300 300 300
SP057 GRA1 |[Spindle side gear ratio 1 1 1 1 1 1 1 1 1
SP058 GRA2 |[Spindle side gear ratio 2 1 1 1 1 1 1 1 1
SP059 GRA3 |[Spindle side gear ratio 3 1 1 1 1 1 1 1 1
SP060 GRA4 |[Spindle side gear ratio 4 1 1 1 1 1 1 1 1
SP061 GRB1 |[Motor side gear ratio 1 1 1 1 1 1 1 1 1
SP062 GRB2 |Motor side gear ratio 2 1 1 1 1 1 1 1 1
SP063 GRB3 [Motor side gear ratio 3 1 1 1 1 1 1 1 1
SP064 GRB4 |Motor side gear ratio 4 1 1 1 1 1 1 1 1
SP065 TLM1 [Torque limit 1 10 10 10 10 10 10 10 10
SP066 TLM2 [Torque limit 2 10 10 10 10 10 10 10 10
SP067 TLM3 |[Torque limit 3 10 10 10 10 10 10 10 10
SP068 TLM4 [Torque limit 4 10 10 10 10 10 10 10 10
SP069 PCMP [Phase alignment completion width 875 875 875 875 875 875 875 875
SP070 KDDT |[Phase alignment deceleration rate scale 0 0 0 0 0 0 0 0
SPO71 DIQM Variabl_e t_:urrent limit during deceleration, 60 60 60 60 60 60 60 60
lower limit value
spo72 | piqN | ariable current limit during deceleration, 1800/ 1800| 1800| 1800/ 1800 1800| 1800/ 1800
break point speed
SP073 VGVN |Variable speed gain target value 0 0 0 0 0 0 0 0
SP074 VGVS |[Variable speed gain change start speed 0 0 0 0 0 0 0 0
SP075 DWSH Slip com;_)ensation scale during regeneration high- 0 0 0 0 0 0 0 0
speed coil
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Motor Tool spindle motor HG Series
Parameter HG75 | HG105 | HG54 | HG104 | HG154 | HG224 | HG204 | HG354
No. Abbrev. Details MDS-E-SP- 20 20 40 40 80 80 80 160
SP076 DWSL Slip comPensation scale during regeneration low- 0 0 0 0 0 0 0 0
speed coil

SP077 IQA |Q axis current lead compensation 1700 2100 700 820 630 2700 410 370
SP078 IDA D axis current lead compensation 1700 2100 700 820 630 2700 410 370
SP079 IQG  [Q axis current gain 510 850 850 820 760 3400 830 740
SP030 IDG |D axis current gain 510 850 850 820 760 3400 830 740
SP081 IQAL |Q axis current lead compensation low-speed coil 0 0 0 0 0 0 0 0
SP088 FHz5 |Notch filter frequency 5 0 0 0 0 0 0 0 0
SP039 TMKQ [Spindle output stabilizing gain Q axis 100 100 100 100 100 100 100 100
SP090 TMKD [Spindle output stabilizing gain D axis 100 100 100 100 100 100 100 100
SP091 0 0 0 0 0 0 0 0
SP112 0 0 0 0 0 0 0 0
SP113 OPLP [Current command value for open loop 0 0 0 0 0 0 0 0
SP114 MKT [Coil changeover gate cutoff timer 0 0 0 0 0 0 0 0
SP115 MKT2 |[Coil changeover current limit timer 0 0 0 0 0 0 0 0
SP116 MKIL [Coil changeover current limit value 0 0 0 0 0 0 0 0
SP117 SETM |Excessive speed deviation timer 12 12 12 12 12 12 12 12
SP118 MSFT [Magnetic pole shift amount 0 0 0 0 0 0 0 0
SP119 0 0 0 0 0 0 0 0

"~ SP128 | DA2MPY |D/A output ch2 output scale 0 0 0 0 0 0 0 0
SP129 PM Motor unique constants (H) 4 4 4 4 4 4 4 4
SP130 JM Motor unique constants (H) 1 1 1 1 2 2 4 8
SP131 ATYP |Motor unique constants (H) 20 20 40 40 80 80 80 160
SP132 0 0 0 0 0 0 0 0
SP133 NR Motor unique constants (H) 5000 5000 4000 4000 4000 4000 4000 4000
SP134 NB Motor unique constants (H) 4000 4000 3000 3000 3000 3000 3000 3000
SP135 NF Motor unique constants (H) 0 0 0 0 0 0 0 0
SP136 KT Motor unique constants (H) 626 652 904 1284 818 824 1022 804
SP137 KF1  [Motor unique constants (H) 4096 4096 4096 4096 4096 4096 4096 4096
SP138 KF2  [Motor unique constants (H) 1024 1024 1024 1024 1024 1024 1024 1024
SP139 KF3  [Motor unique constants (H) 46 124 43 105 163 221 148 294
SP140 KF4  [Motor unique constants (H) 1024 1024 1024 1024 1024 1024 1024 1024
SP141 KF5 [Motor unique constants (H) 4139 1674 5311 2301 1480 1035 1819 1022
SP142 KF6 [Motor unique constants (H) 0 0 0 0 0 0 0 0
SP143 0 0 0 0 0 0 0 0
SP144 TMIL [Motor unique constants (H) 1404 2481 1053 2384 3812 5445 3315 6812
SP145 TMBR [Motor unique constants (H) 899 331 899 899 899 899 899 899
SP146 TMBD [Motor unique constants (H) 810 485 832 842 851 855 871 875
SP147 KE Motor unique constants (H) 1000 1000 1000 1000 1000 1000 1000 1000
SP148 LA Motor unique constants (H) 6600 2670 8470 3670 2360 1650 2900 1630
SP149 IQSM [Motor unique constants (H) 286 366 176 248 584 850 623 1386
SP150 IDSM [Motor unique constants (H) 0 0 0 0 0 0 0 0
SP151 R1 Motor unique constants (H) 2180 1200 1690 630 340 220 250 120

TSP152 | TMLR |Motor unique constants (H) 392 339 764 934 712 536 731 668
SP153 TMLD [Motor unique constants (H) 392 339 764 934 712 536 731 668
SP154 TMLS |Motor unique constants (H) 490 423 955 1169 890 671 915 837
SP155 K1 Motor unique constants (H) 1000 1000 1000 1000 1000 1000 1000 1000
SP156 PCNT [Motor unique constants (H) 100 100 100 100 100 100 100 100
SP157 0 0 0 0 0 0 0 0
SP158 DNB [Motor unique constants (H) 0 0 0 0 0 0 0 0
SP159 SNB |Motor unique constants (H) 0 0 0 0 0 0 0 0
SP160 BSD [Motor unique constants (H) 0 0 0 0 0 0 0 0
SP161 0 0 0 0 0 0 0 0
SP224 0 0 0 0 0 0 0 0
SP225 | SFNC5 |[Spindle function 5 0004 0004 0004 0004 0004 0004 0004 0004
SP226 | SFNC6 [Spindle function 6 0000 0000 0000 0000 0000 0000 0000 0000
SP227 | SFNC7 |[Spindle function 7 0000 0000 0000 0000 0000 0000 0000 0000
SP232 0000 0000 0000 0000 0000 0000 0000 0000
SP233 IVC Voltage non-sensitive band compensation 0 0 0 0 0 0 0 0
SP234 0 0 0 0 0 0 0 0
SP235 R2H |Temperature compensation gain 0 0 0 0 0 0 0 0
SP236 WIH [Temperature compensation time constant 0 0 0 0 0 0 0 0
SP237 TCF [Torque command filter 500 500 500 500 500 500 500 500
SP238 [SSCFEED|Safely limited speed 0 0 0 0 0 0 0 0
SP239 | SSCRPM [Safely limited motor speed 0 0 0 0 0 0 0 0
SP240 0 0 0 0 0 0 0 0
SP256
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4.3.3 Spindle Specification Parameters

/\ CAUTION

The configuration of the spindle specification parameters (#3001 to #3138) can differ depending on the NC.

The parameters with "(PR)" requires the CNC to be turned OFF after the settings. Turn the power OFF and ON to enable
the parameter settings.

[#3001] slimt1 Limit rotation speed (Gear: 00)

Set the spindle rotation speed for maximum motor speed when gear 00 is selected.
Set the spindle rotation speed for the S analog output=10V during analog spindle control.

---Setting range---
0 to 99999 (r/min)

[#3002] slimt 2 Limit rotation speed (Gear: 01)

Set the spindle rotation speed for maximum motor speed when gear 01 is selected.
Set the spindle rotation speed for the S analog output=10V during analog spindle control.

---Setting range---
0 to 99999 (r/min)

[#3003] slimt 3 Limit rotation speed (Gear: 10)

Set the spindle rotation speed for maximum motor speed when gear 10 is selected.
Set the spindle rotation speed for the S analog output=10V during analog spindle control.

---Setting range---
0 to 99999 (r/min)

[#3004] slimt4 Limit rotation speed (Gear: 11)

Set the spindle rotation speed for maximum motor speed when gear 11 is selected.
Set the spindle rotation speed for the S analog output=10V during analog spindle control.

---Setting range---
0 to 99999 (r/min)

[#3005] smax1 Maximum rotation speed (Gear: 00)

Set the maximum spindle rotation speed which is actually commanded when gear 00 is selected.
Set this as smax1(#3005)<= slimit1(#3001).

By comparing the S command value and the values of gear 1 - 4, a spindle gear shift command will
be output automatically.

---Setting range---
0 to 99999 (r/min)

[#3006] smax 2 Maximum rotation speed (Gear: 01)

Set the maximum spindle rotation speed which is actually commanded when gear 01 is selected.
Set this as smax2(#3006)<= slimit2(#3002).

By comparing the S command value and the values of gear 1 - 4, a spindle gear shift command will
be output automatically.

---Setting range---
0 to 99999 (r/min)
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[#3007] smax 3 Maximum rotation speed (Gear: 10)

Set the maximum spindle rotation speed which is actually commanded when gear 10 is selected.
Set this as smax3(#3007)<= slimit3(#3003).

By comparing the S command value and the values of gear 1 - 4, a spindle gear shift command will
be output automatically.

---Setting range---
0 to 99999 (r/min)

[#3008] smax 4 Maximum rotation speed (Gear: 11)

Set the maximum spindle rotation speed which is actually commanded when gear 11 is selected.
Set this as smax4(#3008)<= slimit4(#3004).

By comparing the S command value and the values of gear 1 - 4, a spindle gear shift command will
be output automatically.

---Setting range---
0 to 99999 (r/min)

[#3009] ssift1 Shift rotation speed (Gear: 00)

Set the spindle speed for gear shifting with gear 00.
(Note) Setting too large value may cause a gear nick when changing gears.

---Setting range---
0 to 32767 (r/min)

[#3010] ssift 2 Shift rotation speed (Gear: 01)

Set the spindle speed for gear shifting with gear 01.
(Note) Setting too large value may cause a gear nick when changing gears.

---Setting range---
0 to 32767 (r/min)
[#3011] ssift 3 Shift rotation speed (Gear: 10)

Set the spindle speed for gear shifting with gear 10.
(Note) Setting too large value may cause a gear nick when changing gears.

---Setting range---
0 to 32767 (r/min)
[#3012] ssift 4 Shift rotation speed (Gear: 11)

Set the spindle speed for gear shifting with gear 11.
(Note) Setting too large value may cause a gear nick when changing gears.

---Setting range---
0 to 32767 (r/min)

[#3013] stap1 Synchronous tapping 1st step rotation speed (Gear: 00)

Set the speed which switches from 1st step to 2nd step in synchronous tapping multi-step
acceleration/deceleration control when gear 00 is selected.

The inclination of linear acceleration/deceleration control for 1st step is determined by the ratio of
stap1(#3013) to stapt1(#3017).

When the inclination is not set after 2nd step or it is higher than that of 1st step, the acceleration/
deceleration control is executed with the same inclination as the 1st step for the rotation speed of
stap1 or higher.

---Setting range---
0 to 99999 (r/min)
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[#3014] stap 2 Synchronous tapping 1st step rotation speed (Gear: 01)

Set the speed which switches from 1st step to 2nd step in synchronous tapping multi-step
acceleration/deceleration control when gear 01 is selected.

The inclination of linear acceleration/deceleration control for 1st step is determined by the ratio of
stap2(#3014) to stapt2(#3018).

When the inclination is not set after 2nd step or it is higher than that of 1st step, the acceleration/
deceleration control is executed with the same inclination as the 1st step for the rotation speed of
stap2 or higher.

---Setting range---
0 to 99999 (r/min)

[#3015] stap 3 Synchronous tapping 1st step rotation speed (Gear: 10)

Set the speed which switches from 1st step to 2nd step in synchronous tapping multi-step
acceleration/deceleration control when gear 10 is selected.

The inclination of linear acceleration/deceleration control for 1st step is determined by the ratio of
stap3(#3015) to stapt3(#3019).

When the inclination is not set after 2nd step or it is higher than that of 1st step, the acceleration/
deceleration control is executed with the same inclination as the 1st step for the rotation speed of
stap3 or higher.

---Setting range---
0 to 99999 (r/min)

[#3016] stap 4 Synchronous tapping 1st step rotation speed (Gear: 11)

Set the speed which switches from 1st step to 2nd step in synchronous tapping multi-step
acceleration/deceleration control when gear 11 is selected.

The inclination of linear acceleration/deceleration control for 1st step is determined by the ratio of
stap4(#3016) to stapt4(#3020).

When the inclination is not set after 2nd step or it is higher than that of 1st step, the acceleration/
deceleration control is executed with the same inclination as the 1st step for the rotation speed of
stap4 or higher.

---Setting range---
0 to 99999 (r/min)
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[#3017] stapt1 Synchronous tapping 1st step acceleration/deceleration time constant

(Gear: 00)

Set the time constant for synchronous tapping 1st step linear acceleration/deceleration control when
gear 00 is selected. (linear acceleration/deceleration pattern)

---Setting range---
1 to 5000 (ms)

[#3018] stapt2 Synchronous tapping 1st step acceleration/deceleration time constant
(Gear: 01)

Set the time constant for synchronous tapping 1st step linear acceleration/deceleration control when
gear 01 is selected. (linear acceleration/deceleration pattern)

---Setting range---
1 to 5000 (ms)

[#3019] stapt3 Synchronous tapping 1st step acceleration/deceleration time constant

(Gear: 10)

Set the time constant for synchronous tapping 1st step linear acceleration/deceleration control when
gear 10 is selected. (linear acceleration/deceleration pattern)

---Setting range---
1 to 5000 (ms)

[#3020] stapt4 Synchronous tapping 1st step acceleration/deceleration time constant

(Gear: 11)

Set the time constant for synchronous tapping 1st step linear acceleration/deceleration control when
gear 11 is selected. (linear acceleration/deceleration pattern)

---Setting range---
1 to 5000 (ms)
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<Relation of spindle limit rotation speed and spindle maximum rotation speed>
The spindle rotation speed which can be attained at the spindle motor's maximum rotation speed is set for the limit
rotation speed (slimt). This value is obtained by multiplying the gear ratio on the spindle motor maximum rotation
speed (SP026). Set the maximum rotation speed (smax) when the rotation speed is to be limited according to the
machine specifications, such as the spindle gear specifications. Up to four value can be set for gear changeover.

-

SP026

-

Spindle motor rotation speed
(r/min)

~
N NN
\
\

smax1 slimt1 smax2 slimt2 smax(n) slimt(n)

Spindle rotation speed (r/min)

<Synchronous tapping multi-step acceleration/deceleration control parameter>
The acceleration/deceleration control can be set up to three steps in synchronous tapping control to carry out an
optimal acceleration/deceleration control in accordance with the spindle motor characteristics whose output torque
steps down when exceeding the base rotation speed.
Set the inclination for 2nd step or subsequent steps when the maximum rotation speed exceeds the base rotation
speed during synchronous tapping control.
When the inclination is not set after 2nd step or it is higher than that of 1st step, the acceleration/deceleration
control is executed with the same inclination as the 1st step for all the rotation speed.
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<Spindle synchronization multi-step acceleration/deceleration control parameter>
The acceleration/deceleration control can be set up to eight steps in spindle synchronization control to carry out an
optimal acceleration/deceleration control in accordance with the spindle motor characteristics whose output torque
steps down when exceeding the base rotation speed and further attenuate in output stepdown zone.
For 2nd step or subsequent steps, the specification allows to set the time constant magnification and changeover
rotation speed based on the acceleration/deceleration setting of the 1st step.
Set the value of limit rotation speed or higher as the changeover rotation speed for the step not to be shifted when
not carrying out a step shift.

10000 fmmmmm e e S 10000 e _
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sptc6=8200

<000

6000 sptc4=6000

sptc3=4800

4000

Spindle rotation speed [r/min]
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spt=400 i

! Al Time [ms]
1200(=spt * spdivl =400 * 3) O

2000(=spt * spdiv2 = 400 * 5)

2800(=spt * spdiv3 = 400 * 7)

4000(=spt* spdiv4 =400 *10)

5600(=spt*spdiv5=400* 14)

8000(=spt * spdiv6=400*20)

11200(=spt*spdiv7=400*28)
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Not used. Set to "0".

[#3022] sgear Encoder gear ratio

Set the deceleration rate of the encoder to the spindle when inputting ABZ pulse output encoder
feedback to NC during analog spindle control.

0:1/1

1:1/2

2:1/4

3:1/8

---Setting range---
Oto3

[#3023] smini Minimum rotation speed

Set the minimum spindle speed.
If an S command below this setting is issued, the spindle will rotate at the minimum speed set by this
parameter.

---Setting range---
0 to 32767 (r/min)

[#3024(PR)] sout Spindle connection

Select the connection method with a spindle drive unit.
0: No unit to connect
1: Optical digital communication (Mitsubishi spindle drive unit)
2 - 5: S-analog (Analog spindle drive unit)

---Setting range---
O0to5

[#3025] enc-on Spindle encoder

Set the connection specifications of a spindle's encoder.
0: Without encoder feedback when using analog spindle and connecting to NC
1: With encoder feedback when using analog spindle and connecting to NC
2: Mitsubishi spindle drive unit

---Setting range---
Oto2

[#3026] cs_ori Selection of winding in orientation mode

Select the coil control in orientation mode for the spindle motor which performs coil changeover.
0: Perform coil changeover based on the command from NC. (depending on the setting of
parameter #1239/bit0)
1: Use the coil L

[#3027] cs_syn Selection of winding in spindle synchronization control mode

Select the coil control in spindle synchronization control mode for the spindle motor which performs
coil changeover.
0: Perform coil changeover based on the command from NC. (depending on the setting of
parameter #1239/bit0)
1: Use the coil H

[#3028] sprcmm Tap cycle M command selection

Set the M codes for the spindle forward run/reverse run commands during tapping cycle.
High-order 3 digits: Set the M code for spindle forward run command.
Low-order 3 digits: Set the M code for spindle reverse run command.
When "0" is set, it is handled assuming that "3004" is set (the M code for spindle forward run
command is "3" and the M code for spindle reverse run command is "4").

---Setting range---
0 to 999999
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[#3029] tapsel Asynchronous tap gear selection

Select the speed which is compared with S command at gear selection when using asynchronous
tapping control with the spindle which performs gear changeover.
0: Synchronous tapping 1st step rotation speed (stap)--- Multi-step acceleration/deceleration is not
used.
1: Maximum speed (smax)--- Multi-step acceleration/deceleration is used.
This parameter is enabled only when "#1272 ext08/bit1 is 1".

Not used. Set to "0".

[#3031(PR)] smcp_no Drive unit I/F channel No. (spindle)

Set the interface channel No. of CNC control unit to which the spindle is connected and the axis No.

within each channel.
Set this parameter in 4-digit (hexadecimal) format.
Rotary switch settings
AxisNo= 1 2 3 /

Channel No.=1 : I]JI—:III
|[| | ,I] | I]DY\SpindIe
HEX- 4 3 2 1 CNC Channel No.=2 ol e
control Lo Unit

unit
L Number of axes Axis No.= 1 2 7
Interface channel ™ TN
Channel No.=m oM i n
No- 00
' X

HEX-4 : Drive unit interface channel No.
HEX-3 : Not used. Set to "0".
HEX-2, 1 : Axis No.

For an analog spindle, set to "0000".

---Setting range---
0000, 1001 to 1010, 2001 to 2010

Not used. Set to "0".

[#3035(PR)] spunit Output unit

Select the data unit for communication with the spindle drive unit.
This selection is applied to the data communicated between the NC and spindle drive unit as well as
the spindle movement data. Although the standard setting is B (0.001deg), set the same value as
"#1004 ctrl_unit" when using Spindle/C axis control.

B: 0.001deg (1 u m)

C: 0.0001deg (0.1 . m)

D: 0.00001deg (10nm)

E: 0.000001deg (1nm)

[#3037] taps21 Synchronous tapping 2nd step rotation speed (Gear: 00)

Set the speed which switches from 2nd step to 3rd step in synchronous tapping multi-step
acceleration/deceleration control when gear 00 is selected.

The inclination of linear acceleration/deceleration control for 2nd step is determined by the ratio of
taps21(#3037) to tapt21(#3041).

When the inclination is not set for 3rd step or it is higher than that of 2nd step, the acceleration/
deceleration control is executed with the same inclination as the 2nd step for the rotation speed of
taps21 or higher.

---Setting range---
0 to 99999 (r/min)
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[#3038] taps22 Synchronous tapping 2nd step rotation speed (Gear: 01)

Set the speed which switches from 2nd step to 3rd step in synchronous tapping multi-step
acceleration/deceleration control when gear 01 is selected.

The inclination of linear acceleration/deceleration control for 2nd step is determined by the ratio of
taps22(#3038) to tapt22(#3042).

When the inclination is not set for 3rd step or it is higher than that of 2nd step, the acceleration/
deceleration control is executed with the same inclination as the 2nd step for the rotation speed of
taps22 or higher.

---Setting range---
0 to 99999 (r/min)

[#3039] taps23 Synchronous tapping 2nd step rotation speed (Gear: 10)

Set the speed which switches from 2nd step to 3rd step in synchronous tapping multi-step
acceleration/deceleration control when gear 10 is selected.

The inclination of linear acceleration/deceleration control for 2nd step is determined by the ratio of
taps23(#3039) to tapt23(#3043).

When the inclination is not set for 3rd step or it is higher than that of 2nd step, the acceleration/
deceleration control is executed with the same inclination as the 2nd step for the rotation speed of
taps23 or higher.

---Setting range---
0 to 99999 (r/min)

[#3040] taps24 Synchronous tapping 2nd step rotation speed (Gear: 11)

Set the speed which switches from 2nd step to 3rd step in synchronous tapping multi-step
acceleration/deceleration control when gear 11 is selected.

The inclination of linear acceleration/deceleration control for 2nd step is determined by the ratio of
taps24(#3040) to tapt24(#3044).

When the inclination is not set for 3rd step or it is higher than that of 2nd step, the acceleration/
deceleration control is executed with the same inclination as the 2nd step for the rotation speed of
taps24 or higher.

---Setting range---
0 to 99999 (r/min)

[#3041] tapt21 Synchronous tapping 2nd step acceleration/deceleration time constant

(Gear: 00)

Set the time constant for synchronous tapping 2nd step linear acceleration/deceleration control
when gear 00 is selected.

---Setting range---
1 to 5000 (ms)

[#3042] tapt22 Synchronous tapping 2nd step acceleration/deceleration time constant 2

(Gear: 01)

Set the time constant for synchronous tapping 2nd step linear acceleration/deceleration control
when gear 01 is selected.

---Setting range---
1 to 5000 (ms)

[#3043] tapt23 Synchronous tapping 2nd step acceleration/deceleration time constant

(Gear: 10)

Set the time constant for synchronous tapping 2nd step linear acceleration/deceleration control
when gear 10 is selected.

---Setting range---
1 to 5000 (ms)
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[#3044] tapt24 Synchronous tapping 2nd step acceleration/deceleration time constant

(Gear: 11)

Set the time constant for synchronous tapping 2nd step linear acceleration/deceleration control
when gear 11 is selected.

---Setting range---
1 to 5000 (ms)

[#3045] tapt31 Synchronous tapping 3rd step acceleration/deceleration time constant

(Gear: 00)

Set the time constant for synchronous tapping 3rd step linear acceleration/deceleration control when
gear 00 is selected.

The inclination of linear acceleration/deceleration control for 3rd step is determined by the ratio of
slimit1(#3001) to tapt31(#3045).

---Setting range---
1 to 5000 (ms)

[#3046] tapt32 Synchronous tapping 3rd step acceleration/deceleration time constant

(Gear: 01)

Set the time constant for synchronous tapping 3rd step linear acceleration/deceleration control when
gear 01 is selected.

The inclination of linear acceleration/deceleration control for 3rd step is determined by the ratio of
slimit2(#3002) to tapt32(#3046).

---Setting range---
1 to 5000 (ms)

[#3047] tapt33 Synchronous tapping 3rd step acceleration/deceleration time constant

(Gear: 10)

Set the time constant for synchronous tapping 3rd step linear acceleration/deceleration control when
gear 10 is selected.

The inclination of linear acceleration/deceleration control for 3rd step is determined by the ratio of
slimit3(#3003) to tapt33(#3047).

---Setting range---
1 to 5000 (ms)

[#3048] tapt34 Synchronous tapping 3rd step acceleration/deceleration time constant

(Gear: 11)

Set the time constant for synchronous tapping 3rd step linear acceleration/deceleration control when
gear 11 is selected.

The inclination of linear acceleration/deceleration control for 3rd step is determined by the ratio of
slimit4(#3004) to tapt34(#3048).

---Setting range---
1 to 5000 (ms)

[#3049] spt Spindle synchronization acceleration/deceleration time constant

Set the acceleration/deceleration time constant under spindle synchronization control.

The inclination of acceleration/deceleration control is determined by the ratio to limit rotation speed
(slimit). Set the same value for the reference axis and synchronous axis.

The time constant for 2nd step or subsequent steps is the magnification setting on the basis of this
setting value.

---Setting range---
0 to 9999 (ms)
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[#3050] spriv Spindle synchronization rotation speed attainment level

Set the level of speed difference between the basic and synchronous spindles during spindle
synchronization control. Setting of the synchronous spindle side is enabled. When the difference
becomes below the setting level, the spindle speed synchronization complete signal will turn ON.

---Setting range---
0 to 4095 (pulse) (1 pulse = 0.088°)

[#3051] spplv Spindle phase synchronization attainment level

Set the level of phase difference between the basic and synchronous spindles during spindle
synchronization. Setting of the synchronous spindle side is validated. When the difference becomes
below the setting level, the spindle phase synchronization complete signal will go ON.

---Setting range---
0 to 4095 (pulse) (1 pulse = 0.088°)

[#3052] spplr Spindle synchronization relative polarity

Set the polarity to match the rotation direction between the spindles which perform synchronization
control under spindle synchronization control.

0: Positive polarity (Spindle CW rotation at motor CW rotation)

1: Negative polarity (Spindle CCW rotation at motor CW rotation)

---Setting range---
0000/0001 (HEX)

[#3053] sppst Spindle encoder Z -phase position

Set the deviation amount from the spindle's basic point to the spindle encoder's Z phase.
Obtain the deviation amount, considering a clockwise direction as positive when viewed from the
spindle's front side.

---Setting range---
0 to 359999 (1/1000°)

[#3054] sptc1 Spindle synchronization multi-step acceleration/deceleration changeover

speed 1

Set the speed which switches from 1st step to 2nd step in spindle synchronization multi-step
acceleration/deceleration control. Set the same value for the reference axis and synchronous axis.
Set the value of limit rotation speed (slimit) or higher not to carry out a step shift.

---Setting range---
0 to 99999 (r/min)

[#3055] sptc2 Spindle synchronization multi-step acceleration/deceleration changeover
speed 2

Set the speed which switches from 2nd step to 3rd step in spindle synchronization multi-step
acceleration/deceleration control. Set the same value for the reference axis and synchronous axis.
Set the value of limit rotation speed (slimit) or higher not to carry out a step shift.

---Setting range---
0 to 99999 (r/min)
[#3056] sptc3 Spindle synchronization multi-step acceleration/deceleration changeover
speed 3

Set the speed which switches from 3rd step to 4th step in spindle synchronization multi-step
acceleration/deceleration control. Set the same value for the reference axis and synchronous axis.
Set the value of limit rotation speed (slimit) or higher not to carry out a step shift.

---Setting range---
0 to 99999 (r/min)
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[#3057] sptc4 Spindle synchronization multi-step acceleration/deceleration changeover
speed 4
Set the speed which switches from 4th step to 5th step in spindle synchronization multi-step

acceleration/deceleration control. Set the same value for the reference axis and synchronous axis.
Set the value of limit rotation speed (slimit) or higher not to carry out a step shift.

---Setting range---
0 to 99999 (r/min)

[#3058] sptc5 Spindle synchronization multi-step acceleration/deceleration changeover

speed 5

Set the speed which switches from 5th step to 6th step in spindle synchronization multi-step
acceleration/deceleration control. Set the same value for the reference axis and synchronous axis.
Set the value of limit rotation speed (slimit) or higher not to carry out a step shift.

---Setting range---
0 to 99999 (r/min)

[#3059] sptc6é Spindle synchronization multi-step acceleration/deceleration changeover
speed 6
Set the speed which switches from 6th step to 7th step in spindle synchronization multi-step

acceleration/deceleration control. Set the same value for the reference axis and synchronous axis.
Set the value of limit rotation speed (slimit) or higher not to carry out a step shift.

---Setting range---
0 to 99999 (r/min)

[#3060] sptc7 Spindle synchronization multi-step acceleration/deceleration changeover

speed 7

Set the speed which switches from 7th step to 8th step in spindle synchronization multi-step
acceleration/deceleration control. Set the same value for the reference axis and synchronous axis.
Set the value of limit rotation speed (slimit) or higher not to carry out a step shift.

---Setting range---
0 to 99999 (r/min)

[#3061] spdivl Time constant magnification for changeover speed 1

Set the acceleration/deceleration time constant to be used at the speed of changeover speed 1
(sptc1) and higher in spindle synchronization multi-step acceleration/deceleration control. Set this as
a magnification in relation to the spindle synchronization acceleration/deceleration time constant

(spt).

---Setting range---
0to 127

[#3062] spdiv2 Time constant magnification for changeover speed 2

Set the acceleration/deceleration time constant to be used at the speed of changeover speed 2
(sptc2) and higher in spindle synchronization multi-step acceleration/deceleration control. Set this as
a magpnification in relation to the spindle synchronization acceleration/deceleration time constant

(spt).

---Setting range---
0to 127

[#3063] spdiv3 Time constant magnification for changeover speed 3

Set the acceleration/deceleration time constant to be used at the speed of changeover speed 3
(sptc3) and higher in spindle synchronization multi-step acceleration/deceleration control. Set this as
a magpnification in relation to the spindle synchronization acceleration/deceleration time constant

(spt).

---Setting range---
0to 127
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[#3064] spdiv4 Time constant magnification for changeover speed 4

Set the acceleration/deceleration time constant to be used at the speed of changeover speed 4
(sptc4) and higher in spindle synchronization multi-step acceleration/deceleration control. Set this as
a magnification in relation to the spindle synchronization acceleration/deceleration time constant
(spt).

---Setting range---
0to 127

[#3065] spdiv5s Time constant magnification for changeover speed 5
Set the acceleration/deceleration time constant to be used at the speed of changeover speed 5
(sptc5) and higher in spindle synchronization multi-step acceleration/deceleration control. Set this as

a magnification in relation to the spindle synchronization acceleration/deceleration time constant
(spt).

---Setting range---
0to 127

[#3066] spdivé Time constant magnification for changeover speed 6

Set the acceleration/deceleration time constant to be used at the speed of changeover speed 6
(sptc6) and higher in spindle synchronization multi-step acceleration/deceleration control. Set this as
a magnification in relation to the spindle synchronization acceleration/deceleration time constant
(spt).

---Setting range---
0to 127

[#3067] spdiv? Time constant magnification for changeover speed 7

Set the acceleration/deceleration time constant to be used at the speed of changeover speed 7
(sptc7) and higher in spindle synchronization multi-step acceleration/deceleration control. Set this as
a magpnification in relation to the spindle synchronization acceleration/deceleration time constant
(spt).

---Setting range---
0to 127

[#3068] symtm1 Phase synchronization start confirmation time

Set the time to confirm that synchronization is attained before spindle phase synchronization control
is started.
When "0" is set, the time will be 500ms. When "100" or less is set, the time will be 100ms.

---Setting range---
0 to 9999 (ms)

[#3069] symtm2 Phase synchronization end confirmation time

Set a period of waiting time for spindle phase synchronization control's completion as a time in which
the speed stays within the attainment range.
When "0" is set, the time will be 500ms. When "100" or less is set, the time will be 100ms.

---Setting range---
0 to 9999 (ms)

[#3070] syprt Phase synchronization alignment speed

Set the amount of speed fluctuation of synchronous spindle during spindle phase synchronization
control. Set this as a proportion to commanded speed.
When "0" is set, the amount will be 5%.

---Setting range---
0 to 100 (%)
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[#3071(PR)] SscDrSelSp Speed monitor Door selection

Select which door group of the speed monitoring a spindle belongs to.
0000: Belong to the door 1 group.
0001: Belong to the door 1 group.
0002: Belong to the door 2 group.
0003: Belong to the door 1 and 2 groups.

(Note) Speed monitoring function is validated when "SP229/bitF=1".

---Setting range---
0000 to 0003 (HEX)

[#3072(PR)] Ssc Svof Filter Sp Speed monitor Error detection time during servo OFF

Set the error detection time for when an error of command speed monitoring or feedback speed
monitoring is detected during servo OFF.

The alarm will occur if actual speed exceeds safe speed or safe rotation speed for a period of time
longer than this setting.

When "0" is set, the detection time will be 200 (ms).

(Note) Speed monitoring function is validated when "SP229/bitF=1".

---Setting range---
0 to 9999 (ms)

[#3074] GBsp Guide bushing spindle synchronization control

Set the reference spindle and G/B spindle.
1:Reference spindle
2:Guide bushing spindle
0:0ther

[#3077(PR)] Sname Spindle command name

Spindle command name

Specify a spindle name to be used for giving a spindle command.

When spindle command name has been set for all the spindles, the spindle name type is used. If 0 is
set to any spindle, the spindle No. type is selected.

(Note) Do not set an identical name to two or more of all the spindles.

---Setting range---
0to9
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[#3101] sp_t1 Acceleration/deceleration time constant with S command (Gear: 00)

Set the acceleration/deceleration time constant with S command (speed operation mode) when gear
00 is selected. Set the linear acceleration/deceleration time up to limit rotation speed (slimit1). Set
the short time constant that the motor torque at acceleration is always saturated, however, when an
abnormal noise or V-belt slip occurs, increase the time constant.

---Setting range---
0 to 30000 (ms)

[#3102] sp_t2 Acceleration/deceleration time constant with S command (Gear: 01)

Set the acceleration/deceleration time constant with S command (speed operation mode) when gear
01 is selected. Set the linear acceleration/deceleration time up to limit rotation speed (slimit2). Set
the short time constant that the motor torque at acceleration is always saturated, however, when an
abnormal noise or V-belt slip occurs, increase the time constant.

---Setting range---
0 to 30000 (ms)

[#3103] sp_t3 Acceleration/deceleration time constant with S command (Gear: 10)

Set the acceleration/deceleration time constant with S command (speed operation mode) when gear
10 is selected. Set the linear acceleration/deceleration time up to limit rotation speed (slimit3). Set
the short time constant that the motor torque at acceleration is always saturated, however, when an
abnormal noise or V-belt slip occurs, increase the time constant.

---Setting range---
0 to 30000 (ms)

[#3104] sp_t4 Acceleration/deceleration time constant with S command (Gear: 11)

Set the acceleration/deceleration time constant with S command (speed operation mode) when gear
11 is selected. Set the linear acceleration/deceleration time up to limit rotation speed (slimit4). Set
the short time constant that the motor torque at acceleration is always saturated, however, when an
abnormal noise or V-belt slip occurs, increase the time constant.

---Setting range---
0 to 30000 (ms)

[#3105] sut Speed reach range

Set the speed deviation rate with respect to the commanded speed, at which the speed reach signal
will be output.

It will be 15% when set to "0".

If the speed deviation is smaller than 45r/min, it will be set as 45r/min.

---Setting range---
0 to 100 (%)
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[#3106] zrn_typ Zero point return specifications

Select the zero point return specification.

Functions are allocated to each bit.

Set this in hexadecimal format.

Bit-F E D CB A 9 8 7 65 43210
LT Tofofol T T T T T T Jof [0]

Orientation direction
Synchronous tapping zero point return/Deceleration stop designation

Synchronous tapping zero point return direction
Synchronous tapping command polarity
Spindle/C axis zero point return/Deceleration stop designation

Spindle/C axis zero point return direction
Interpolation mode selection in orientation
Spindle zero point proximity switch detection

0: Normal  1: Enable spindle zero point detection using proximity switch

Select non-interpolation mode when vibration occurs since the gain is high during the orientation.
0: Interpolation mode (Use the interpolation mode gain "SP002".)
1: Non-interpolation mode (Use the non-interpolation mode gain "SP001")

Not used. Set to "0".

bitA,9=

00: Short-cut
01: Forward run
10: Reverse run

0: Compatible operation with our conventional series (Automatically return to zero point
simultaneously with C-axis changeover)
1: Standard setting

0: Forward direction
1: Reverse direction (The standard setting when spindle and motor are directly coupled)

bit 6,5=

00: Short-cut
01: Forward run
10: Reverse run

0: Automatically return to zero point before synchronous tapping is started (tapping phase
alignment)
1: Not return to zero point and immediately synchronous tapping is started

Not used. Set to "0".

bit 2,1=

00: Short-cut
01: Forward run
10: Reverse run

Not used. Set to "0".
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[#3107] ori_spd Orientation command speed

Set the spindle speed during orientation command.

When the spindle is not running or running to the different direction with the orientation, the
orientation is carried out with this speed after a stop. When the spindle is running to the same
direction with the orientation, this parameter does not have a meaning because it decelerates
directly and the orientation is carried out.

---Setting range---
1 to 99999 (r/min)

[#3108] ori_sft Position shift amount for orientation

The orientation stop position can be moved by this parameter setting although normally the position
is Z -phase position.

During multi-point orientation control, the stop position is determined by the total value of this
parameter and the position data for multi-point orientation of PLC input.

---Setting range---
-35999 to 35999 (0.01°)

[#3109] zdetspd Z phase detection speed

For the first S command after power is turned ON, the spindle rotates at the speed of setting value
for this parameter until Z phase is detected twice.

When "#3106/bitF = 1" (Spindle zero point proximity switch detection enabled), also proximity switch
is detected.

(Note) When spindle zero point proximity switch detection is enabled, the rotation direction of the
orientation/zero point return (synchronous tapping, spindle/C axis) will follow Z phase detection
direction. And the speed will follow Z phase detection speed.

---Setting range---
1 to 99999 (r/min)

[#3110] tap_spd Synchronous tapping zero point return speed
Set the zero point return speed during synchronous tapping control.

---Setting range---
1 to 99999 (r/min)

[#3111] tap_sft Synchronous tapping zero point return shift amount

Set the zero point return shift amount during synchronous tapping control. Zero point angle shifts
from Z phase according to the setting angle.

---Setting range---
0 to 35999 (0.01°)

[#3112] cax_spd Spindle C axis zero point return speed

Set the zero point return speed during spindle C axis control.

---Setting range---
1 to 99999 (r/min)

[#3113] cax_sft Spindle C axis zero point return shift amount

Set the spindle C axis zero point return shift amount. Zero point angle shifts from Z phase according
to the setting angle.

---Setting range---
0 to 359999 (0.001°)
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[#3114] cax_para_chg Spindle/C axis parameter switch

Parameter switches when switching the encoder system between normal spindle control and C axis
control, such as using spindle side encoder only for C axis control in spindle drive system. It is
validated with replacing a certain servo parameter of the corresponding servo axis to a spindle
parameter.

0: Not switch

1: Switch

---Setting range---
0/1 (Standard: 0)

[#3115] sp2_t1 Time constant in orientation/interpolation mode automatic reference

position return (Gear: 00)

Set the linear acceleration/deceleration time constant for zero point return control (#3106/bit4,8)
which is automatically started at the time of switching orientation control, C axis control and
synchronous tapping control when gear 00 is selected. The inclination is determined by the ratio to
limit rotation speed (slimit1). Set the sufficiently large value compared to the acceleration/
deceleration time constant with S command (sp_t1) so that the output torque is not saturated. When
executing C axis zero point return manually, it depends on the axis specification parameter.

---Setting range---
0 to 30000 (ms)

[#3116] sp2_t2 Time constant