®
DISC

series

Standard Rated torque:3.4~500 N-m %

OPopular standard Type pursuing cost performance. Suitable for
various applications.

©Compact design. Higher torque density and optimized thermal
structure and magnetic circuitry have reduced the volume ratio

by 25% from previous models (ND and ND-c Series).

Point/

Ideal for converting the AC servo motor + reducer mechanism into a direct drive system

Application ~ BWafer carrier devices/ MFood carrier devices/ BFilling machines/ BCapping machines/ BMRoll feeders/
examples M Laser beam machines/ MLaminating machines/ BFPD pasting machines/ lDie cutters/
W Screen printing machines/ lContact and non-contact inspection machines/ llindex tables

Index drive and tightening drive : Rotary drive : Die roll
Index machines, capping machines, etc. Die cutters, ‘\1
printing L‘\
fDISC Capping machine machines, etc. \

Zorqlfe;ens.or - @ Speed stability — < >s /\-\
ap tightenin
[Index machines) pHe g X‘—‘ @ Simple structure ~ >~ /<\
@ High-precision, i i .I> @ Improved
flexible indexing I y i maintainability tDISC
@ Simple structure I
-

J
¢ )‘j

@ Quietness ' = e
@ Improved maintainability
[Capping machine] L Index machines L. a ,
@ The hollow structure makes o Transport robot drive : AT
the device simpler TDISC Wafer transport \
@ Faster response robots, etc.

@ The hollow structure \—ﬁt DISC (For pivot axis drive)

makes the device simpler.
@ Quietness t ‘7‘5 DISC (For arm drive®@)

Lammeftmg machines, coaters, surface inspection machines, etc. @ Improved maintainabilty N\ T DISC (For am drive)
Replacing a powder clutch or brake

Feeding and winding drive (roll-to-roll application devices) :

Feeding machine Winding machine
— —
Table drive :
Laser beam machines, various processing
—~ —~ machines, etc. ’\
fDISC @ Speed stability tDISC @ Stable operation L
ietness i isi
o Qu L @ High precision Rotation axis ‘CDISC
@ Improved maintainability @ Improved maintainability
@ Easy adjustment Inclined axis fDISC
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DISC HLS'
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Ser1eS Rated torque: 8~24 N'm

High-speed rotation

igh-speed rotation specification model of the ND-s Series.

ursuing compactness and high-speed operation.

Point/

Ideal for applications that require high-speed and high-precision operation

Application examples

. @ Used motor Type and specifications
W Die bonders High-speed positioning examples ND140-95-LS-HS Type

M Sorters
Rated/maximum torque:15/37 N-m

M Spin coaters

B Spin washers go_degree positioning time: 3 6 msec Rated rotation speed: 11 rps

Rotor moment of inertia:0.00134 kg- m
Detection pulse: 1,600,000 ppr

180-degree positioning time: 60 M S@C ©Loadspecifications

Arm load (double edge): Weight of 0.086 kg

(208 mm from center to tip)

—_— ) +
Accuracy at the arm tip: £4 um (completion range: =10 pulses) Load inertia moment ratio: Approx. 0.5 times

High-speed pick-and-place drive : Spin drive :
Die bonders and sorters TDISC Spin coaters, spin
@ Faster operation r washers, etc. I
@ High-precision <: : :) @ Speed stability ’
positioning 7 @ Simple structure
@ Simple structure @ High acceleration ‘ ' High-speed rotation

and space saving operation

Wafer

—— High-speed
180-degree
High-speed positioning
90-degree

positioning tDISC
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series

High rigidity and high precision

Rated torque: 10~2000 N-m

©High-rigidity Type pursuing high rigidity and high precision.

©Significant improvement in moment rigidity, axial
rigidity, and rotor torsional rigidity.

©Pursuing positioning accuracy and run out accuracy.

nabling stable operation even at the inertia ratio of 2,000 times. *

* They are not guaranteed values. They depend on the installation status, operation conditions, mechanical rigidity, etc.

point/

Ideal for applications that require stable operation for a load with large inertia

DD-s

DD-s DD-s
ND-s
ND-s

5times 2.5times

2 times

Greater than ND-s  Greater than ND-s  Greater than ND-s

Moment rigidity

The motor inclination due to

Axial rigidity
The amount of sinking due
the moment load is reduced  to the vertical load is
to1/5 reduced by 60%

Rotor torsional rigidity

Improved control response
leads to a shorter settling time

Application examples

BFPD pasting machines/ BFPD inspection machines/ BScreen printing machines/
HWPE printing machines/ WPrecision processing and measurement machines/

W Wafer dicing machines/ BWafer processing machines/ BWafer inspection machines/
W Scribers/ MDie casting machines/ BPackaging machines/ BX-ray analyzers/

W Surface polishing machines/ BChamfering machines

WV Positioning operation waveforms when the inertia ratio is 527 times

HEMTTIR | @o et GUET GNTRE
(3 R e a0 (B
5 —ou R AT AR

+—— Positional deviation

pulse waveform |

Speed feedback waveform i

[Used motor Type and specifications]

DD160-146-LS Type

@ Rated/maximum torque:27/62.5N-m

@ Rotor moment of inertia:0.0074 kg - m

@ Load specifications (disk) Load inertia moment: 3.9 kg-m
(527 times larger than rotor moment of inertia)

@ Positioning operation:90°

@ Paired servo driver:VPH-HA Type

* These values may vary depending on the load setting

printing roll ~ tDISC

High-precision roll drive :
Roll coaters, PE printing 7
machines, etc.

@ High-precision positioning | ¢ Ny

n,
@ Speed stability f’

TDISC e

L Glass, film, etc.

-’

TDISC
— :

r—

condition and other factors.They are not guaranteed values.

Ball screw drive :

Die casting machines,

Ball .
servo presses, etc. screw P=N |I
@ High-response operation ) |
@ The hollow structure makes the device simpler .-

@ Improvement in environmental friendliness

Jany

and safety due to not using a hydraulic system

Large inertia load turning drive :
FPD turning, alignment, and
inspection machines - . D >
@ Stable operation for a load with large inertia ~
@ High-precision positioning

L TDpISc

@ Simple structure and space saving

Surface polishing
machines, chamfering UC\
machines, etc.

@ High-precision positioning
@ Speed stability

Continuous rotation drive : EDISC
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series
Rated torque:27~68 N-m

High response

© High-response Type pursuing high-speed operation.
© World's top level high response performance with a

high-torque, low-inertia structure.

-

BaiwnitEy Som @vor @tms

Used motor Type and specifications
HD140-160-LS Type
-_-,| Rated/maximum torque:27/67.5 N-m
jf I'. Rotor moment of inertia:0.0027 kg-ni

1
Ao

Load specifications (disk)

_ I8 H Load weight:0.79 kg

) | \ e

£11 4 \ Hio) \ Load inertia moment:0.00297 kg-m

aHl

(1.1 times larger than rotor moment of inertia)

Positioning operation:22.5°
Completion range: £10 pulses
(Load disk circumference conversion: 1.5 um)

Dwell time:50 msec

Paired servo driver:
VPH-HA Type
* These values may vary depending on the load

setting condition and other factors. They are not
guaranteed values.

High-speed indexing |
operation for 22.5 degrees —) -~

High-response operation
Space savings and improved quietness

Improvement in environmental friendliness and safety

Torque meter Test piece
Sine wave operation

= - at high-speed cycle
S

- e e i

Faster operation L
High-speed positioning TDISC
TDISC

N

Simple structure and space saving




T Customization

In addition to the standard tDISC lineup, we can offer
custom-made features, such as those shown below, to
meet your needs for special specifications.

Improved speed stability

Based on the ND250-s and ND400-s
Types of the ND-s Series, speed stability

Custom Made

Speed variation
[At speed of 2 rpm]

is improved by reducing motor torque
ripples, mounting a high-precision
encoder, etc.

+0.1%

Actual value obtained under our measurement conditions

Rotary
. . | encoder
Custom Made Built-in motor
[Example]
We provide an air bearing or
ball bearing spindle with a
rotor and a stator built in it e
or only a rotor and a stator.
Bearing Rotor Stator
(rotating side) (fixed side)
Improved
Custom Made . . Custom Made g . Custom Made Improved
Anti-fretting positioning torque
3 specifications 4 accuracy and 5
rotation accuracy accuracy
T T T
[ ] [ [
Custom Made I m I’OVGd Custom Made Increased Custom Made .
P . Anti-dust
flathess and rotation speed e
. specification
parallelism and torque
T T T
. Wider middle hole
Custom Made Materlal and Custom Made N Custom Made
abpearance diameter and Connector and
9 pr; 10 change in the 1 1 cable changes
changes mounting shape
1 1 L

We can support any special shipping inspection.

not provided as such.

@Load displacement amount measurement  @Speed stability, output torque accuracy, etc.

By conducting a dedicated inspection not supported as standard, it is possible to check whether your required specifications are met, regarding the specifications

@Positioning accuracy measurement using laser length measurement and a high-precision encoder  @Table rotation axis run out accuracy using a true sphere

* For information about the availability of customization, contact our sales staff.

* Our website offers “List of Practical Examples of Custom-Made Direct Drive Motors”.

https:/www.nikkidenso.co.jp/product/custom/



Features of TDISC-compatible servo drivers

VPH Series

Developed exclusively for direct drive.
Maximizes the motor performance.
Output capacity 100 W~ 15 kW

Lineup

. . Speed command operation, torque command operation, and pulse
@ VPH-HA Type I/0 SpeC|ﬁcat|0n train command operation, and built-in command operation

Supports SSCNET Il /H and SSCNET Il Speed command
OVPH-HBType  SSCNETIII/H specification  oPeration. toraue command operation, and position ﬁCNEr H/H

control operation SEAVO SYSTEM CONTROLLER NETWORK

Supports CC-Link (Version 1.10) communication. Speed
B i : : command operation, torque command operation, and pulse =T 2
©OVPH-HCType  CC-Link specification ( ( L,nk

train command operation, and built-in command operation

Supports EtherCAT communication (CiA402 drive profile).

.
OVPH-HD Type  EtherCAT specification Speed command operation, torque command operation, EtherCAT@v

and position control operation

Supports MECHATROLINK- Il communication.

©OVPH-HE Type  MECHATROLINK- Il specification Speed command operation, torque command operation, LY MEH,A-I-RG_'NK

and position control operation

Features

Superb speed stability Improved stability during stop

Significant reduction in torque ripples Filtering function during stop

Reducing torque ripples improves speed stability even more. Improved torque accuracy during stop

(Reduced by 20% from the conventional model.) Vibration of a load with large inertia during stop is reduced.

Enhanced low-speed gain switching function

Easy tuning even for Not only speed but also other items, such as deviation and the

****************************************************** presence or absence of a command, can be set as the conditions
for switching between normal gain and low-speed gain.

Smooth operation reduces

Automatic feedback filter setting function

Since the feedback filter appropriate for the load is h o, . .

automatically set during auto tuning, the speed detection t e pOSltlonlng tlme‘

ripples are reduced, allowing easy tuning even foraload with
large inertia. Smooth operation can be achieved easily. Two-stage, s-curve acceleration and deceleration control function

Making the torque waveform a quadratic curve significantly eases
the impact at the time of acceleration and deceleration and reduces
the positioning time without causing vibration even when the
acceleration and deceleration is shortened.




For the VPH Series

System support tool

The enhanced adjustment, monitoring, operation, analysis, and editing functions
assist in mechanical system matching and enable efficient start-up.

Oscilloscope screen

lol=)

. .
A 1 f t & Oscilloscope
n a y S].S un C ].OHS Hsove s | Grri | @ Coptre | 3 Osciloscope Settne | §load factorcake. | 0012 636 | cote 0K | Cote 00k |

—— GH1:Speed feedback —— GH3Position deviation
——GH2:Actua| torque command

a4 Positioing complet 1 sicnsl (PN )

0081

Oscilloscope function

@The servo data of up to 11 channels can be displayed in real time. B - &

(* Data resolution: 0.4 ms or more; Only 10 setting for Channel 4 and later)

o et =

@ The motor load ratio during repeated operations can be displayed easily. L [

(938/33p) [HO
0
T

W o o o cotoon b Bt i - 2

=

@ The normal trigger function makes it easy to identify changes before and after adjustment.

.‘:LH

Frequency response measurement function A | | | | i ; | i | | ‘
g -22000 -2000 1800 -1600 -1400 -1200 -1000 0800 0600 -0.400
. n Time(sec)
@ By measuring the frequency response of the mechanical system through |- ‘ - ‘ = .
. . . - : Curser A B Ditference | A-B Mn A-BMax |~ GHI CH2 CH3 GH4
automatic motor excitation, the mechanical resonance filter can be set easily. e e — = = e S i ottt
CHI | 0000 0000 0000 | -1800000 | 1600000 00 <% (50 <|x [0 <|x [~ %
CH2 44 41 00 -585 877 ‘ Tine
CH3 8 L] 0 -32767 32767 Ti e
Frequency spectrum measurement function =1 ¢ : : - : [:‘ s sot [ o= |
.By ﬁnding the mechanical resonance point through the measurement of Dataresolution:0 2[msec] | Messwrement timeTifnity | Logginglnwal | Normal triggerinwali | Trigger GHGH1 | f | Thveshod: 1800 000[deg/sec]

the frequency spectrum during the operation, the mechanical resonance

filter can be set easily.

Frequency response measurement screen

Frequency SpeCtrU m measurement screen [ Frequency response measuring- VPH-401+ND110-85-LS ABS_Frequency response.cxfrr
Hsae &St | @ Cawtue
o “ Measure Gan rumber 0
I Frequency spectrum- VPH-HA-801+HD140-160-LS_Frequency spectrum.cxfrs o | B S 3 Messuring frequency 1666 [He]
0 - .
— Shaking width(Speed comm. quan) [ 1.05 B 00172000
s | et | @Cwnre -6 \ Shoking width{O fsst quantity) 100 B -2000720.00
- Motch fiker -n \4 Shaking time 1000 [msec] 50075000
T ) Alowsble max vbrafing quantity | fpulse] 07399089
" P331:Central frequency 1 0] 1) =P Messuring rumber 5 frimes] 17100
\ P33LBandwidth ratio 1 0] -2 Natch fiter
1 P332Central frequency 2 0] Hz] 2 P331:Cantral frequency 1 1308] (Hz]
P332:Bandwidth ratio 2 0 1% P331:Bandwidth ratio 1 o)
» P333Central fraquency 3 0]z 34 vnz:cm e et
Central frequency 2 [Hzl
\ P333:Bandwidth ratio 3 0[] -1 P332Bandwidth ratio 2 o
P334:Central fraquency 4 0[] 3
i o 1 10 10 1000 10000 P333:Central frequency 3 [Hzl
\ P334:Bandwidth ratio 4 0] %] Frequency [H] - P332:Bandwidth ratio 3 ]
09 Gain rumber 0~ | Gurrent Gain number ] - P334:Central frequency 4 [l
o
\ P236 Central frequency 0] el e m P334:Bandwidth ratio 4 %1
B \ P236:8and widith ratio 0] %) 5 Gain number 0
05 @ ‘ P236:Central frequency
\ ! P236:Band width ratio
45 MNotch filter minimum #requency
04
\ EE n s
03 [Ta[ s | piterence . T .
A | ‘ [Toraweld | 01| [oiere < et
I [Frequency (w1 | 3503418 | | -ss0se1e %0 \ A B Differsnce
0 = = m o ~138 Oscillation [4E] | =3.0251 30251
Frequency [He] . —180 ‘ Phase [dee] | ~107.2461 107.2461
1 10 10 1000 10000 Frequency [Hz] | 5702471 -5702471
Disphy setting Measurement setting Frequency [H] -
Arplitude Line cobr Back view Line width Window switching Messursment  Froquency Mz Display setting
ato =] [Red o [wnie o] [mome o [Unes o T 16000 @‘ Anmpltude [4B/di]  Phase [deg/div] Line cabr Back view Line width Window switching P ‘
[uto = [Auto =) [(Red ~| [twhie -] [minthe <) [Arp&Phos
. 1 Status display screen
p E 5 State indication
State | Alm | Drier info | Encoder pio |
Status display function e o
Allitems | =257 Pasiton | Other | Abnormality | -5
@ Various operation information, such as the actual motor operation speed,
actual torque command, and current position, is displayed in real time. Dk P W L
) L . ) GO01] Actusl aperation speed of motor - 1799557 | deafsec P
@ The alarm history, device information, and so on are displayed. GON2 | Oper able max speed 1800000 | deg/sec
GO02 | finclog speed command vake 0151 doefset
G004 Actual motor operating rotationd speed |- 200 rom
H H H G008 | Actual torque command walue -88 %
Input/output signal status display function P oraue Commd o .y
G007 | Analog Torgue command vale 00 %
@ The input and output signals can be checked easily during the start-up operation. G008 ] Load factor of motor 88 X
GOO8 [+ Torque limit value 600 [% -
7 v
Device monltorlng function
clexr || tose |
@ The memory area inside the driver can be displayed and edited in real time. L




Data Editing Software

* Download the latest version of the VPH Series system support tool from our website.
https://www.nikkidenso.co.jp/systemtool/

Parameter editing screen

= [Parameter edit]VPH-801+ND180-70-LS{INC) with load.cOpa0 [ = |5
Parameter Settines D Mew r" Open E Save E Save As é Print —éj Unit/Gea setting
o o :
P22 Gain No. 0
D ata e dltl I l 512{58:/ Gan Filter Command Simnal Communica Special Wiz all |I:un$it\nn
settin zetting setting zetting setting tion setting spec oop Ean
= Mase valus 33399
Min vale [11]
i . Gah number 1 v vale .
Pa rameter ed Itin g fu nction Activating timing Real-time
. Mo, Item Setting vale Initial vale Unit [Explanation]
@ The parameters such as gain, filter, command, and Giain Mo, 0 low spead bop derivative ) N -
. . . Pat time comstant 0 0 s Set the position loop
signal are grouped to make the editing work easier. ~in
poao (Gan Ma. 0 low speed bop propar tonal o 00 s gam.
l2ain distribut on factor The larger the
pog3 Ga_ndNo iu: low sﬁead hop derivative o 00 M setting, the faster the
H H gain distrbut ibn factor ) )
Program edltlng funCtlon poog  [Fah Mo 0 epeed bop inteeral torque 1 ] M :;f:él:j'i:ﬁm
@ Programs can be created and edited using the e fikely to occur.
9 9 I£"0" is set, the
operation commands in intemal command mode. pazg [Gah No. 0 low speed position loop 2000 200 -1 .| following applies
é‘:a No. 0 position loop derivative [Pasition loop control
P27 e constant 0 0 L= —l i nm[p:d’nrm:d but
. g . it operation 13
Indirect data editing function paz7 [fah o 1l sheed position foop 0 0 s performed with the
. . ) Lo paog (Gai Mo 0 positioning command delay i 00 e speed command of
@ This function creates and edits the indirect data time : - o | |[P228 Spesd feed
) DR Pr—— P— - n forward].
to be used for program operation. L = ~

Comparison Transmission ta the driver l [ Reception from the driver Gloss

I Switch BOX e e e
Output sienal condition display

I PN2 |I PN1 ” PE2 |I FE1 |I SZ ” ROY ” WING ” ALM |
Remote Operation SRR ES EEREE N R

[wmon || oro || oz || wee || eweo || um |

General purpose output signal condition display

Switch box function | outs || our | ours || ours || ours || ours |f oure || ouri |
@ Remote operation can be done easily from a PC Thput signal
with the master controller disconnected. For J[L1 ][ e J[Tor ] [[son ) [(enc | =

[Lomoz | [ Rw ][ @st2 | [ est1 | [ RoT ]

Speed Mode | Torqus ode | Pulss Mode | NG Mode |

S51-3 Input sienal

Switch box screen S (e (mra) (2] (5]
Command Address:0

| FuoG
(R

Gloss

. . . . UnTe 9 Supported OS
Automatic servo gain adjustment function NIEAT | euoncto sontem:
@Windows8.1 32bit/64bit
New functions of the system support tool (For details, refer to p.13 to p.14.) ®Windows?7  32bit/64bit

@Interactive initial setup is supported for the major control method.

@Enter selection conditions to the direct drive motor selection calculation tool, and you can have the filter and
gain value automatically adjusted until the selection conditions are met.

@A special motor parameter read function has been added. Special motor parameters can be created easily. Supported languages

O Nikkidenso @ Japanese, English, and Korean
I Engineering Chinese (simplified/traditional)
Auto Tuning




New!

Automatic
“servo gain

adjustment™

| . function

'y

kkidenso
ngineering
“uto luning

The system support tool features a new function - the automatic servo gain adjustment function “NiEAT"!

The formerly difficult task of adjusting the direct drive motor gain is now easy to do!

Comparison between automatic servo gain adjustment of NiEAT and conventional adjustment

Conventional adjustment...

Setting a large . -
number of = 5 b S e
parameters is 7 . =..
cumbersome. "
=
Fewrmter Satirgs | Eree [ O | [liSew [lloee e | @lfin | S B g iy
. ‘ — i = I Snaiey tiga I ’*-
“m i ~r -
e law § o g W'“ =g ‘ J . rf
vt e
: ]
[— =
B Oucdlcacoge- Fdag cacdiosioge Qe Laoid a x
Hivwas  @loon Witasnr | 5 oot Setrg Lo s iz
ES T
At il o ar 1 D g =ovpbets T wigred (PEI1)
.— % \
i i
e e e - | e L)
GHE 13 - N
oM ) [ Y: o
e, How do | knowif ' -
Dt teaphapr Al | Triss setineCrit Tk 720 00k e |

I'm finished with
adjusting the gain
waveform?

“NiEAT” solves all t

I Switch BOX

- ‘
Output signal cordition display
[l === =17
I3 | [ e T
=T
Which do | need to

Gommon output signal condition display

[ Lol el ame]|  usetodrive the
P— motor?
e
(e

Speed Mode Torgue Mode Pulse Mode NG Mode

S81-3

SPDSEL No:

o~

I'm not sure
what to set.

I dont know
how to cope
with mechanical
resonance.

hese problems!



[VPH system support tool screen]

To start the tool, click the NiEAT button!

Main selection screen

1 Urit setting

= VPH Data Editing Software Main tool bar
Filel®)  Heb(t)
Data editing | Status display | Analysis function | Adjustment function | Remote operation
.
Parameter Program Indirect data nl E nT
Edlt parsmster Edt program. Edit indliect cata Stz ) e g
USB OPEN ‘ ‘ ‘ | Unit 0001 deg ‘ Driver type:  WPH-HA ‘ Motor:  NMR-SAE*A1*-101
' Select an adjustment method.
The wizard takes you g - ' e

through the adjustment _!
process. All you need to do
is make settings according
to on-screen instructions!

¥ /O sstting
¥ Trertia estimate
W Fiter adlistrent

V| Positioring adjustment

Filter ad justment Positioning adjustment

Set the operation direction, position urit, etc.

Set the exterral input/output sigral.

Estimate the irertia vith the chirn method

T suppress mechanical resorance, automatically set the notch fiker.

To achieve the set target time, make auto adjstment while performing positioning operation.

Copy the setting vales, etc. adjusted with auto adjustrrent to apther gain numier or SEL number.

| Unit setting screen

out sinal (Output sonal

Control put signal albcation 1(011) RST RST Ya [Control output signal albocation 1001)  [ROY. ROY ¥[8
Control nput sienal albeation 1(D12) [son SoN ~|O [Control output signal albcation 1(002) | AL+ ALM v *
Control nput sienal albcation 1(D12) orR DR <0 [Control output signal albcation 1008)  [wna we |00+
Control put siznal albcation 1(014) cH CH “||a * [Control output signal allcation 1004)  |Fni PN |1
Control put siznal albcation A015) ss1 ss1 (i

Control iput siznal albcation A018) ss2 ss2 “|a

Control iput siznal albcation 2017) vo1 w1 00+

Control iput sienal albcation 2(018) M2 MD2 |0

Input the adjustment conditions and click the Start button,
and automatic adjustment will start! There is no need to check
the adjustment status by monitoring waveforms or set a filter
for the mechanical resonance point by using another function.

mm Adjustment result screen

[EEES Sl | D€ automatic adjustment

will be complete in
5 minutes or so!

Adjustmert corditions
Operation direction

Positioring amourt

Targst time
Settling time

Stop time:

0010 s=c

Adjustmert restits
Fositioring time
Estimated mormert of irertia
Mormert of irertia ratio

Murber of positioring compete
failures

Auerage load factor of motor

Maximum speed

Positioring complete range

\I,

The adustment parameters are nat yet set in the driver

To transmit the adjustment parameters to the driver, olck the “Transmission” button.

Parameter cha~ Adjustment gre Inuiry data creation

If NiEAT cannot automatically adjust the motor, you need to
make adjustments individually.

*The NiEAT function does not include adjustments other than
the gain adjustment, such as the height and level adjustments
for motor parallelism.




