EIVRT—YZREFETZHDOIYMA—-FTI,

HIHEIRE. RS0/ Bt Y7 Te—3BIEL . ETYV ATV EEERERLUT/O—XRIL—THIEZETS I ENTEXT,
ERATFVIAP VYT OEVWEREBAERDHAIEETT,

A controller for Piezo Stage driving control.

With integral control circuit, driver and displacement sensor amplifier, the controller is directly

connected with the Piezo Stage to control the closed loop.

High-precision positioning without hysteresis and creeping is possible.

¥§E$Fﬁ Single-axis

%Eﬂiiﬁ.{?ﬁﬁi Multi-axes expansion

NCS6000, 7000
BEIVINU

Light and compact

Ll

Reasonable price

Sl > 5 -7 —AD
BEIRDBZ W

Three options of control interface

NCM6000, 7000
1~3WETAOY MAEE

Slot for axes 1-3 are prepared
R GEDEMD T HE

Axis can be added later

HEFEAXIALDEIRN

Cost less than 3 single-axis units

18T HIEER. K5 1/VER,
BT TEREETESR

PID7 0O 7+4—R/\w o % T ZHIEERD M,
BtV HE7 Y 7ERECTVERSIRS 7 /\Eik%E
AV NCERESHTEHUTWETD,

Control board, driver board and displacement
sensor amplifier board all in one unit

A control board for PID analog feedback, an amplifier board for
displacement sensor and a piezo-driving driver
board are compactly packed into one unit.

EIVRT—Y arvkao-—-3>

Piezo stage Controller

R L

E@i? Piezo driver

Piezo-electric
element

Tl EEAR <--- UEESES

Control board Position
~
Ehtoy command signal
Displacement t"/ﬂ'?‘/?"ﬁ*&

Sensor amplifier

sensor

64

EIVAT—IZEBEDILGSEFT
IRICERELRMUEROH OIEE
EITVRATF—IhBHTWBEETYr—JILeterHo—JIL%E
BEEIYNO—ZIDBSEFTICICEZET,

Just connecting Piezo Stage directly

This controller is ready for use just by connecting the piezo cable and
sensor cable from the Piezo Stage directly to the controller.

Z@MarhO—3

Multi-axis controller

H#arvko—3

Single-axis controller

%4?9—71—1&‘.1%'55 Interfaces and functions

OPI(D) 1V IY
PI(D) Gain trimmer ~
P1:6000Y—X
PID:7000¥Y—X

@LED ﬁE
gomgE -
Servo selector

QENES

Differencial signal

@rF>FaJAh

Analog input
EIVKSANESY —

Piezo voltage monitor

PID)S1>NUNRT
EBEEF1I—=VIJFED

P-1-DFA VBN E LEBICRREB T 2ETY AT —IP
FEREGICEDE R TAIVEEERICF 12—V T FBETY,

Response characteristics can be tuned by PI(D) gain trimmer

PID gain adjustment trimmer is located on top. Each gain value can be tuned
freely according to Piezo Stage connected and use conditions.

D | P
KN N KN
37000 series
BES1Y WEET A By A Y A—IN—
Low gain Suitable gain Over gain

NNNENNNEEN NENSNNNNEN =~ EEEENEEEEN

FOL 5 EHY EUIFYY
Slow response Ringing, Over shoot

1&518% Position command signal
—— AF—YBE Piezo stage response

BRBMUEBIESANIVI—TI—RA@DO®
TV RATFT—IVIMNBERSESZABANAVT—TT—AELT,
FHOVESESEETEEEE, A Y3y TTYYILES
(DUZIL IS LIL) ZBINTEE Y,

EEDEMIE — P67

Choices of position command input interface
Analog command function is available to all models as an input interface to
give position commands to the Piezo Stage. Digital command (serial and parallel)
function is also available as an option.
For details of selection, refer to P67.
arveka-—3
mesE  FFOTAN controller

Standard Analog input . F— N
EIVRZAN
. - Piezo driver
A7vay  BEEIUTIL
Option Limited-function serial p
i EER
Control board

A7vav  EEES U
Option High-function serial

3 VR 7
Sensor amplifier

A7vayv IAA))

Option Parallel

=
m
N
(=}
4
>
=)
m

%
I
D
2
1

’
%

\

GOtvHE=Y

Sensor monitor

@FTIINA YT —=T—A(HTvay)

Digital interface (Option)
FHlE—P67

BEERREETEBHNE=IFESOO
CIVRAF —YRROEA L HESEREE LTHAT 2
EVHEDS P RS ESEEDEOREELNTS
TENMESIEERE,AYORT-TRE TRATF— JOMERRE
UFZIIALICEHRETEEXT,

Output monitor signals that can visualize the operations

“Sensor monitor” to output the signals from the displacement sensor in
the Piezo Stage as voltage and “differential signals” to output the deviation
between the command signal and actual operation are provided.
Operation status of the stage can be observed in real time by using

an oscilloscope, etc.

Ay hA-ZHAEF

t‘/ﬂ‘:E:9

ERES
Command signal
tOYEZXR

Sensor monitor

KO BEFRRIES A VBILRBD T,

REZHSESBLED®?

Status indicator LEDs

Power

EIRONKF (T 4T
lluminated when power is ON

o
=]
=
=
=
=]
=
=
m
=

Overflow
RZAIEDBEIMIREEBZ THEICRIT

lluminated when the driver output voltage
exceeds the specification value

Overload
{RE@ERHMEIE TN DH IERTFIC KT

lluminated when the output to the Piezo is
shut off by the protective circuit
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4 — AFE$E Case type B Single-axis ZERILEERA Multi-axes
) —X series 6000 7000 6000 7000
EIE Model No. NCs61[]1[IC NCs71[1CIC NCMeL[I[I[IC NCcMm7OCICIC
Las
Appearance
[CIHIE0EHER Number of control axes 18 1 Axis 1~38h 1~3 Axes
Z{—Rl\‘“‘/7ﬁﬂﬁﬂ7§iﬁ Pl 77+0O% Planalog PID 77 0% PID analog Pl 7+ 0% Pl analog PID 7704 PID analog
eedback control type
1R ) 7FOJEE 0~10V Analog voltage
Standard equipment

AN

AB3—=T1—A
Input interface Emt7oay 7V (RS232C) F/= IS BitkaES1) 7 )L (RS232C)
Additional option 723N LI (16bi)

Serial or Limited-function serial or Parallel

V7L (RS232C)
Serial

[IHAER Output current

AR &A T HIETR 40mA, E—J B 120mA, HY v 7L/ A X 5mVp-p

General-purpose type : Average current 40mA, Peak current 120mA, Output ripple noise 5mVp-p

B/ A X&1 7 F9Ei 60mA, E—J&Eif 500mA, £HY Y 7L/ A X 1mVp-p

Low-noise type : Average current 60mA, Peak current 500mA, Output ripple noise 1mVp-p

=47 Monitor output wOHYEZR, EIVEZLR, ZH31E5  Sensor monitor, Piezo monitor, differential signal

{REEEIRE Protective circuit

B a— MRHEBAREREKIC KD EBRFOHIER

Shut-off of output from piezo-electric element by overheat protective circuit

IR Power supply AC100~120V / AC200~240V &=

JHEE T Power consumption 50VA 100VA
545513 Dimensions W87.5xD365xH135.8mm W236xD388xH140mm
AIEEE weight 2.7kg 5.4kg

CE Marking O O

RoHS O O

NCEXNIEEAIC KW REVET  FHMIE BB EDETEU).  CE Marking varies depending on model No.

WmEERERL [Composition of model No.]

NCS6[1][0][1]C

r—2E— TR
Output curren
Case type ]\j]’r\/a—7l—x tput current

S BBE Single-axis ;m;& Input interface |I| LR A 7 General-purpose type
M ZHHRERR Muti-axes Number of axis ﬁﬁfajﬁf&quipment |Z| &/ X&A7 Low-noise type
D'J—XiE?R |I| 1$m T axis @ 77’D7%E®7$ Analog voltage
Selected series IZ' 28 2 axes EemA 7 ay
6 60003U—X 6000 Series @ 38 3 axes Additional option

|I| )7 IVBNA serial
[2] /¥5L g parate
@ %%ﬁ%“/')?)lxiﬁbﬂ Limited-function serial

7 70003/1)—Z 7000 Series

WEM1=vk [Additional module]
IVAA—ZBARGEINEY 12—/ (BI5E) ZIBR IS EHARETT,
@ERTEY 21—/ ZElsRA (NCM) DZEEX O MTIBA L. GIE#DBMATZES,
@7 IIINAVI—T AT 21—l VI TIVEIFINGUILA VI —T 1 —AZBINTEEXT,
CGE) BMEY2—/LDIRICIF, I MO—FERGEE L ISREWEBENHDET,
After purchasing the controller, you can install additional module(s) (separately sold).
@Additional axis module : To be inserted into an empty slot of

the multi-axis case(NCM) to add a control axis.

@Digital interface module : Serial or parallel interface can be added.
Note: To add module(s), the controller unit must be returned to us.

CEREEREY 2 —)L 1 BB
+ Added a control axis

\ CEEEREY 2 —)L 1 BB

s YUZILIFEY 2—ILEM
+ Added a control axis
* Added serial IF

~

MER AR ICDOWVWTIXZESZSBIES W, PP P P6

For delivery time and prices, please refer to P6

Wi#EESRAA [Function descriptions]

:/ U _XQ%;R Selection of controller series

6000& 70001 AT DEEBERFBIN G D E T 5 Functional features of 6000 and 7000 are as follows.

(WWDUEFE (EROOREHHEERULEBTT, yOOWWUEYE SEUERDZERULLEETI,

6000 series A circuit focusing on stable positioning control 7000 series A circuit focusing on high-speed positioning

SUFIL/INTLIL JUFI/INT LI
Input Input
Input 7 SRO—7 H—RyEE vrIvrr7 Input )% LPF Y—RyE ExVrvT
7FAY, L"F of o> = FFAY, ofe o>
Input =] ] . - S rrvE=sy | Input p— D) ) L ezve=s
a 5 YIVHF
Pray 171y [ExvEs | 5

+¥ J Efit> ETVHRF

e | Zhe oY
= g DT ]

7\7]4 “/9—7:1:—1 Input interface

77’D77\j] t?“/gﬂlkﬂ (:ﬁiiﬁ) CiM‘F@%ﬁEﬁ%&b‘&% n i_gho Functional features of analog input and digital input (3 types) are as follows.

.J_}j'l:lﬁkjj (Eﬁ%ﬁ) Analog input (Standard equipment)

ERRAN
7Fr D7%E 0~1 OV%AjJ Mﬁéi&&) %ﬁ'b\ig_o Analog voltage of 0 to 10 V is input to perform positioning.
AF—VBE
[EEEZR]
CERCEVCEARBREERUCAF vV EMEESED LATiEDHR
-A/D, D/ADZEBDIE W BB EFT T T D MIBREEHHELY 27yt S
R TRBTEY—XF T i
. —_—
[Reference for selection] R @ 27— Bl
-For continuous scanning operations of sine wave and triangular wave, etc. vy ) Inputl F ) /’7
+As no A/D and D/A conversion is performed, command signals are processed fast R ’ 2l
-Available to all controllers with no additional cost \T/

O FIFIWAA GEMA TS 32) pigital input (Option) =54 pes
F'VQJLAjJLiLX'FOJSEﬁb‘BETRT%i@% The following 3 options of digital input are available.

@%*&ﬁgt/ U7ZIiL High function serial @/\"5 LIJL Parallel

RS232CA V#—7 1—ATAVY REERESATHERDZITVET, 16bitONAFUF— Y THUEBERZESZET,

To give commands by RS232C interface to perform positioning. To provide position commands by 16-bit binary data.
[(EEBZR] [EEEZR]

‘PCOUSBEDRRIF CREHICHEZS ISGLILDINAFUFT =5 TS T 21
XUSB-RS232CE MBI FIELETY RN EEEBETRE

2B BETHEIDDA VYT T —ATIEDPERNTES SFUYIESDEORE/ A ADEEEZ TN
TRPERPY T OBEEERATNS RSUILT =TI EERL AR N E RO BEE S
TIFIEB DD /A XDFEEZIFIT W

[Reference for selection]

[Reference for selection] -High-speed communication with the superior host is enabled to provide
commands by parallel binary data.

+As digital signals are used, it is less subject to surrounding noises.

*The parallel cable can be extended to place it farther from the superior host.

+Easy to use by connecting to USB port on PC

¥USB-RS232C converter is separately required.
-2 or 3 axes can be controlled with commands and monitored by one interface.
+Waveform generation and macro functions are available.

+As digital signals are used, it is less subject to noises. g
EaRE Rl =c
ek & /Vsb)bloﬁ:—ﬁiéﬁ@ - COMES
5T ANV REREF vy ) ‘
J/AYOIYT,
ez EAl ——
INSUIUIF —
RS232C |
QBEKEFESYFIL Limited-function serial [EEBZR]
RS232CA ¥ #—7x—ATIAVY RIS ESITIERDLET, -A/D, D/AZMEEED =\ (18bit)
AV REEEZRELVVZINAT 3y T BHERAIY  O—505 BEIAIB RDEIMEDH T URE R Yy O R E
BIRTEXY, )
To give commands by the R§232C interface to perform positioning. [Reference for selectlon]
Command functions are limited and only single-axis controller (NCS) -D/A resolution is high (18-bit)
can be added. - Basic operations only; no waveform generation and macro functions are used

4377041NOD
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7"“‘/9)[/Aj]7|'7:/ 32/ Digital input options

’RS-23ZC :JU 7)[:4"/’5’—7::—1 Serial interface

SR U7V

High-function serial

EigrE>

Limited-function serial

U7IL

DITFIAVI—T—RETEREED VTV ETEBREED U TV O2BEDN SEIRTEEXT,
‘PCEOY hO—FHZERR T DRS-232CT—7IL(VART—TIL,2m) PMERFBLET,
EREBEMEZEITAZY Y TILTOTSL (EE) ZAELTVWET,

The serial interface can be selected from 2 types: “high-function serial” and “limited-function serial.”

+1 RS-232C cable (cross cable; 2 m) to connect a PC and a controller is supplied.
+A sample program to conduct simple operations is available (free of charge).

BEHELLBR Function comparison

AvhA—-3IC
JUTNAVE =T =R
RER

Serial interface connector

Wﬁﬁﬂ’.ﬁ Function comparison E*&ﬁg?'}?“« High-function serial ¥1ﬁﬁ%’/') 77 )L Limited-function serial
A/D, D/ATY IN—B5MRHE Converter resolution 16bit 18bit

¥ S —= i B#(NCS), £8 (NCM) DI~ ~O—F B#>hO—7 (NCS) DA
BAAYME—7 Available controler Both single (NCS) and multi axis(NCM) controller Only added to single-axis (NCS) controller

JEIE{L#k Communication specification

E> 7Y+ > Connector pin assignment

oo
IEH Model No. INT A —BEEH Parameter H TR Default value tpgﬁr‘_' &85 Code RE Object
BIEL—B Data rate 9600~115200bps 38400bps 1 NC -
2 RxD {57 —4& Receive data
T — X ¥} Data number 8bit 8bit 3 D #{E7— & Sending data
ARV TE YR stop bit 1bit 1bit 4 NC -
5] GND GND
INUTA Parity None None 6 NG N
70— Flow control None or RTS/CTS RTS/CTS 7 RTS E{SEK Request to send
8 CTS #{EF]HE Transmittable
7JZ 4 Delimiter CRLF or CRor LF CRLF 9 NG

[a%2%& :Dsub 9> 7 A Male plug]

S REBaTR SVXn HEEHXD Y —A0n (n=1)/0ff (n=0) ZRELF T O o

Servo switching command SV? X IEEEXDOY —RBEREEHTAHLET O O

. MV Xn FEEBXEN (nm) DIESHIBEICEELET @] O

BRAY K MRXn | JEE#XEN(m) EELBBLET o o

LM Xn1 n2n3 | #EE#EXEHSRN (nm) DS HN2 (nm) £ THEEENS (nm/sec) THFREMRBHLET O O

EEEnnujvqu VA Xn ?EEEQX(:@%EEH(V) ’&Hﬁ'j] bi@' O O

Voltage application command VR Xn IEEEXICBEN(VERLENLET O O

PS? X IEEEXDIREEE (nm) B TGRUET O O

VL? X EEMXOENEEZ (V) B TRLET @] O

_ L AV n ‘PS?" X" VLY DR LIEDFHLEEN(1~64) ZRELET O O

e S Exrirzna | BEBEERETEET EERXAIESLEICH L TE (m) OREIn2EEE 5 5
LTABEREERBRLET . YT JBERIEn3X0.1 (msec) ERVET,

oT? X ‘E'AVYNTRELVEEIREZOEAIFITRLEY 0:RKEE, 11 2E O O

oL? X BEHXOETLY RSAN\DF—N—O—NREZRLET 0:EEE, 1:4—/\—0O— N O O

HAERITR UL Xn IEEEXOBBEE _ERZN (hm) ICRELET O O

Output limit command LL Xn IEEEXDOBENEE TBRZN (nm) I(CRELET O O

{RABEEREO VN SO X EEMXORAEEZRERRICRELET O O

Virtual coordinate command SF X EILEREESERELET O O

WVXnSNJKLM | $EEEXOn(=1~6)BEDERET -2 EEMUET JIRIE (nm) KB (msec) LAAC ) M:A 7Ly (nm) O —

WVXnCSJKLM | FEEEXDN(=1~6) BEEDRKET —X&EMLET O —

. . WVXnTRJKLM | SEEEXDON(=1~6) FED=ART— 4 EERLET @) -

SRR WSXn | ERULEHT— & GEEBXONER) RHALET HEBEAEIIES T o -

WT X ‘WS" THR Lz hZEFELZOMNEZRIFLET O -

WVCRABJKLMN | 3ch®eAh 528 (AB) &R TEEBDEZMEI (hm) K(nm) ZRHETHEEN (nm) DAT— 42 EKLET O -

WSCR ‘WV CR" CHERM Uz T —2%&EHLET O -

MC BGn nEBOY/O0IYY NAEBZFRFERLES @] -

. MC ED ‘MC BG" TRIBRLE &R LAYV N ZRTLES O -

SEERy WATn | Y/ORTROIYY NERTE CORBHEERELET 0 -

MC SAn nBEOYI/OZRITLET O —

MC?n BEHRLUEnBBOT/OOIT Y RIIORAEERLET O -

[O:#8EDH )/ Yes, —HAELL/No]

MER AR ICDOWVWTIXZESZSBLIES W, PP P P6

For delivery time and prices, please refer to P6

@16bit /N\TLILA > H—7 T —X Parallel interface

16bit/\Z LI

16bit parallel

+16bit/NSLILESTHERBENITAET,

=
m
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4
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m
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2
1

’
%

X

CBEEEAIYMO—F (NCS) DHICHEEHE TEET, CH2HMIV M O—F (NCM) IKIFERTEE A,
I DIESEBEERTZLODINSLILT—TIL(1.5m)B1IERBLET,

+16-bit parallel signals for position control.

avkO—3Ic
+Only compatible with single-axis controller (NCS). Note: Not compatible with multiple-axis controller (NCM). NSLILAVT—T T —2R
-1 parallel cable (1.5 m) for connection with a superior command device is supplied. 1

E> 711> Connector pin assignment

Parallel interface connector

tP\i/nﬁo% =5 Signal tP?nﬁ;% E5 Signal

1 DATA 0 (A7) Input 14 DATA 1 (A7) Input
2 DATA 2 (A7) Input 15 DATA 3 (A77)Input
3 DATA 4 (A7) Input 16 DATA 5 (A7) Input
4 DATA 6 (A7) Input 17 DATA 7 (A7) Input
5 DATA 8 (A7) Input 18 DATA 9 (A7) Input
6 DATA 10 (A7) Input 19 DATA 11 (A77)Input
7 DATA 12 (A77) Input 20 DATA 13 (A73) Input
8 DATA 14 (A7) Input 21 DATA 15 (A 73)Input
9 NC 22 NC

10 NC 23 NC

11 +5V A7 Input 24 LDAC (A7) Input
12 OVERLOAD (i73) Output 25 GND

13 POSITION ERROR (H77) Output

F—H{EEICDWT Data signals

[O%Z%:Dsub 25E> XA Connector: Dsub25 Pin female]

BHE Tavel range HhHE Output value DATA

1 2 3 | 4|5 6 7 8 | 9 |10 [ 11 |12 | 13 | 14 | 15
0 ov 0x0000 L L L | L L L L | L L L L L | L L L
ZIVARO—YI D5 Half distance 5V Ox7FFF H|H|H|H|H|H|H|H|H|H|HI|HI|H]|H L
7 IV ANO—% Maximum distance 10V OXFFFF H H H H H H H H H H H H H H H

(B4 —7 ) Supplied cable)

T—7I&K 1 1.5m

(#1Z>JF+¥—b Timing chart)

| ——

Y — MR

Data

LDAC —,—/—\—,f

Analog output

10uséc 40 sec : 40usec
I

I
|
PO R L/ 1
I
I

»

K5 & [Timel

[L=040.5V, H=5%0.5V]

ORWIC16bitODATAE B ZHEESEET .

OHEE%10usec EIZBICLDACE40usecl £ "H LANILELET .
LDACH “H" LI B EDATAN Z E b )£ T,

@FD#ELDACZE40usecd E L' LNIVICT BEEEFRIELET .

@R TORODATAES ZHESEET .

LU EDST —42EBEMA DRI IL0UsecBERYET

o
=}
=
=
=
=}
2
=
m
=

(DAt first, fix the data signal of 16 bits.

(@After 10 microseconds or more have passed since it fixed,
the LDAC is assumed to be "H" level for 40 microseconds or more.
The DATA is rewritten when the LDAC reached to "H" level.

(®Retain the value when you make LDAC as "L" level for 40 microseconds or
more afterwards

(@Fix the following data signal continuously.

The minimum time that rewrites data above becomes every 90 microseconds.
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