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2-3-2 Multi axis drive unit

(1) 3-axis integrated servo drive unit

(2) Multi axis integrated drive unit

3-axis integrated servo drive unit MDS-DM-V3 Series

Servo drive unit type
MDS-DM-V3-

202020 404040

Nominal maximum current (peak) [A] 20/20/20 40/40/40

Output
Rated voltage [V] AC155

Rated current [A] 6.4/6.4/6.4 11/11/11

Input
Rated voltage [V] DC270 to 311

Rated current [A] 21 21

Control 
power

Voltage [V] 200AC (50Hz) / 200 to 230AC (60Hz)    Tolerable fluctuation between +10% and -15%

Frequency [Hz] 50/60   Tolerable fluctuation between +3% and -3%

Maximum current [A] 0.2

Maximum rush current [A] 30

Maximum rush conductivity 
time [ms]

 6

Earth leakage current [mA] 1 (Max. 2)

Control method Sine wave PWM control method

Braking
Regenerative braking and dynamic brakes

Dynamic brakes Built-in

External analog output 0 to +5V, 2ch (data for various adjustments)

Degree of protection IP20 [over all]

Cooling method Forced air cooling

Mass [kg] 3.8

Heat radiated at rated output [W] 89 159

Noise Less than 55dB

Unit outline dimension drawing A0

Multi axis integrated drive unit  MDS-DM-SPV2/SPV3 Series

Drive unit type
MDS-DM-

SPV2F- SPV3F-

10080 16080 20080 10080 16080 20080 200120

Nominal maximum current 
(at peak of spindle section) [A]

100 160 200 100 160 200 200

Nominal maximum current 
(at peak of servo section) [A]

80×2 80×3 120×3

Power facility capacity [kVA] 17.1 21.7 27.0 28.2 14.7 19.3 24.6

Output

Rated voltage [V] AC155

Rated current
(spindle axis) [A]

26 37 67 26 37 67 67

Rated current (servo) [A] 15.8×2 15.8×3 28×3

Input
Rated voltage [V] AC200 (50Hz) /AC200 to 230 (60Hz)     Tolerable fluctuation between +10% and -15%

Rated current [A] 33 43 55 38 48 60 65

Control 
power

Voltage [V] DC24±10%

Maximum current [A] 4.0

Maximum rush current [A] 10

Maximum rush conductivity 
time [ms]

100

Earth leakage current [mA] 9/ Max.21 (Details: Spindle 6/Max.15, Servo per one axis 1/Max.2)

Control method Sine wave PWM control method 

Braking
Regenerative braking and dynamic brakes (only regenerative braking for spindle)

Dynamic brakes Built-in

External analog output 0 to +5V,2ch (data for various adjustments)

Degree of protection IP20 [over all] (IP00 [Terminal block TE1])

Cooling method Forced air cooling

Mass [kg] 14.5 15

Heat radiated at rated output [W] 630 700 895 730 800 990 1260

Noise Less than 55dB

Unit outline dimension drawing F0

For outline dimension drawings, refer to "DRIVE SYSTEM DATA BOOK" (IB-1500273(ENG)).


	Front cover
	Introduction
	Precautions for safety
	Treatment of waste
	Disposal
	Trademarks
	WARRANTY
	Contents
	Outline for MDS-DM Series Instruction Manual (IB-1500893-D)
	1 Introduction
	1-1 Servo/spindle drive system configuration
	1-1-1 System configuration

	1-2 Explanation of type
	1-2-1 Servo motor type
	1-2-2 Servo drive unit type
	1-2-3 Spindle motor type
	1-2-4 AC reactor type


	2 Specifications
	2-1 Servo motor
	2-1-1 Specifications list
	2-1-2 Torque characteristics

	2-2 Spindle motor
	2-2-1 Specifications
	2-2-2 Output characteristics

	2-3 Drive unit
	2-3-1 Installation environment conditions
	2-3-2 Multi axis drive unit
	2-3-3 Unit outline dimension drawing
	2-3-4 AC reactor
	2-3-5 Explanation of each part


	3 Function Specifications
	Function specifications list
	3-1 Base control functions
	3-1-1 Full closed loop control
	3-1-2 Position command synchronous control
	3-1-3 Speed command synchronous control
	3-1-4 Distance-coded reference position control
	3-1-5 Spindle's continuous position loop control
	3-1-6 Coil changeover control
	3-1-7 Gear changeover control
	3-1-8 Orientation control
	3-1-9 Indexing control
	3-1-10 Synchronous tapping control
	3-1-11 Spindle synchronous control
	3-1-12 Spindle/C axis control
	3-1-13 Proximity switch orientation control
	3-1-14 Power regeneration control
	3-1-15 Resistor regeneration control

	3-2 Servo/Spindle control functions
	3-2-1 Torque limit function
	3-2-2 Variable speed loop gain control
	3-2-3 Gain changeover for synchronous tapping control
	3-2-4 Speed loop PID changeover control
	3-2-5 Disturbance torque observer
	3-2-6 Smooth High Gain control (SHG control)
	3-2-7 High-speed synchronous tapping control (OMR-DD control)
	3-2-8 Dual feedback control
	3-2-9 HAS control
	3-2-10 Control loop gain changeover
	3-2-11 Spindle output stabilizing control
	3-2-12 High-response spindle acceleration/deceleration function

	3-3 Compensation control function
	3-3-1 Jitter compensation
	3-3-2 Notch filter
	3-3-3 Adaptive tracking-type notch filter
	3-3-4 Overshooting compensation
	3-3-5 Machine end compensation control
	3-3-6 Lost motion compensation type 2
	3-3-7 Lost motion compensation type 3
	3-3-8 Lost motion compensation type 4
	3-3-9 Spindle motor temperature compensation function

	3-4 Protection function
	3-4-1 Deceleration control at emergency stop
	3-4-2 Vertical axis drop prevention/pull-up control
	3-4-3 Earth fault detection
	3-4-4 Collision detection function
	3-4-5 Safety observation function
	3-4-6 Fan stop detection
	3-4-7 Open-phase detection
	3-4-8 Contactor weld detection

	3-5 Sequence functions
	3-5-1 Contactor control function
	3-5-2 Motor brake control function
	3-5-3 External emergency stop function
	3-5-4 Specified speed output
	3-5-5 Quick READY ON sequence

	3-6 Diagnosis function
	3-6-1 Monitor output function
	3-6-2 Machine resonance frequency display function
	3-6-3 Machine inertia display function
	3-6-4 Motor temperature display function
	3-6-5 Load monitor output function
	3-6-6 Open loop control function
	3-6-7 Power supply voltage display function


	4 Characteristics
	4-1 Servo motor
	4-1-1 Environmental conditions
	4-1-2 Quakeproof level
	4-1-3 Shaft characteristics
	4-1-4 Machine accuracy
	4-1-5 Oil / water standards
	4-1-6 Installation of servo motor
	4-1-7 Overload protection characteristics
	4-1-8 Magnetic brake
	4-1-9 Dynamic brake characteristics

	4-2 Spindle motor
	4-2-1 Environmental conditions
	4-2-2 Shaft characteristics
	4-2-3 Machine accuracy
	4-2-4 Installation of spindle motor

	4-3 Drive unit
	4-3-1 Environmental conditions
	4-3-2 Heating value


	5 Dedicated Options
	5-1 Servo options
	5-1-1 Battery option (ER6V-C119B, A6BAT, MDS-BTBOX-36)
	5-1-2 Ball screw side encoder (OSA105ET2A)

	5-2 Spindle options
	5-2-1 Spindle side ABZ pulse output encoder (OSE-1024 Series)
	5-2-2 Spindle side PLG serial output encoder (TS5690, MU1606 Series)
	5-2-3 Spindle side accuracy serial output encoder (ERM280, MPCI Series) (Other manufacturer's product)

	5-3 Encoder interface unit
	5-3-1 Scale interface unit MDS-EX-SR
	5-3-2 Serial output interface unit for ABZ analog encoder EIB192M (Other manufacturer's product)
	5-3-3 Serial output interface unit for ABZ analog encoder EIB392M (Other manufacturer's product)
	5-3-4 Serial output interface unit for ABZ analog encoder ADB-20J Series (Other manufacturer's product)

	5-4 Drive unit option
	5-4-1 Optical communication repeater unit (FCU7-EX022)

	5-5 Cables and connectors
	5-5-1 Cable connection diagram
	5-5-2 List of cables and connectors
	5-5-3 Optical communication cable specifications


	6 Specifications of Peripheral Devices
	6-1 Selection of wire
	6-1-1 Example of wires by unit

	6-2 Selection of circuit protector and contactor
	6-2-1 Selection of circuit protector
	6-2-2 Selection of contactor

	6-3 Selection of earth leakage breaker
	6-4 Branch-circuit protection (for control power supply)
	6-4-1 Circuit protector (for MDS-DM-V3)
	6-4-2 Fuse protection (for MDS-DM-V3)

	6-5 Noise filter
	6-6 Surge absorber
	6-7 Relay

	7 Selection
	7-1 Selection of the servo motor
	7-1-1 Outline
	7-1-2 Selection of servo motor capacity
	7-1-3 Motor shaft conversion load torque
	7-1-4 Expressions for load inertia calculation

	7-2 Selection of the spindle motor
	7-3 Selection of the power supply unit
	7-3-1 Calculation of spindle output
	7-3-2 Calculation of servo motor output
	7-3-3 Selection of the power supply unit
	7-3-4 Required capacity of power supply
	7-3-5 Example for power supply unit and power supply facility capacity


	Appendix 1 Cable and Connector Specifications
	Appendix 1-1 Selection of cable
	Appendix 1-1-1 Cable wire and assembly

	Appendix 1-2 Cable connection diagram
	Appendix 1-2-1 Battery cable
	Appendix 1-2-2 Power supply communication cable and connector
	Appendix 1-2-3 Optical communication repeater unit cable
	Appendix 1-2-4 Servo encoder cable
	Appendix 1-2-5 Brake cable and connector
	Appendix 1-2-6 Spindle encoder cable

	Appendix 1-3 Main circuit cable connection diagram
	Appendix 1-4 Connector outline dimension drawings
	Appendix 1-4-1 Connector for drive unit
	Appendix 1-4-2 Connector for servo
	Appendix 1-4-3 Connector for spindle


	Appendix 2 Restrictions for Lithium Batteries
	Appendix 2-1 Restriction for Packing
	Appendix 2-1-1 Target Products
	Appendix 2-1-2 Handling by User
	Appendix 2-1-3 Reference

	Appendix 2-2 Products Information Data Sheet (ER Battery)
	Appendix 2-3 Forbiddance of Transporting Lithium Battery by Passenger Aircraft Provided in the Code of Federal Regulation
	Appendix 2-4 California Code of Regulation "Best Management Practices for Perchlorate Materials"
	Appendix 2-5 Restriction Related to EU Battery Directive
	Appendix 2-5-1 Important Notes
	Appendix 2-5-2 Information for End-user


	Appendix 3 EC Declaration of Conformity
	Appendix 3-1 EC Declaration of conformity
	Appendix 3-1-1 Low voltage equipment


	Appendix 4 Instruction Manual for Compliance with UL/c-UL Standard
	Appendix 4-1 Operation surrounding air ambient temperature
	Appendix 4-2 Notes for AC servo/spindle system
	Appendix 4-2-1 Warning
	Appendix 4-2-2 Installation
	Appendix 4-2-3 Short-circuit ratings (SCCR)
	Appendix 4-2-4 Over-temperature protection for motor
	Appendix 4-2-5 Peripheral devices
	Appendix 4-2-6 Field wiring reference table for input and output (power wiring)
	Appendix 4-2-7 Motor over load protection
	Appendix 4-2-8 Flange of servo motor
	Appendix 4-2-9 Spindle drive/motor combinations
	Appendix 4-2-10 Servo drive/motor combinations

	Appendix 4-3 AC servo/spindle system connection
	Appendix 4-3-1 MDS-D, D2/DH, DH2/DM, DM2-Vx/SP Series
	Appendix 4-3-2 MDS-D/DH-CV, D/D2-Vx/SPx, DH/DH2-Vx/SPx, DM/DM2-V3 Series with MDS-D/DH-PFU
	Appendix 4-3-3 MDS-D2/DH2-CV, D/D2-Vx/SPx, DH/DH2-Vx/SPx, DM/DM2-V3 Series with MDS-D/DH-PFU
	Appendix 4-3-4 MDS-D-SVJ3/SPJ3/MDS-DJ Series
	Appendix 4-3-5 MDS-DM, DM2-SPV Series


	Revision History
	Global Service Network
	Back cover

