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By pressing the ceramic O

finger tip against a ceramic The simultaneous excitation of the

strip a driving force is longitudinal extension and transverse

exerted on a linear or rotary bending modes creates two dimensional

stage, creating motion. acoustic waves resulting in a small

elliptical path at the finger tip.

O

When the driving voltage is not applied,
the compression of the finger tip to the
ceramic maintains holding torque on the
motion device. Unlike other braking
devices, there is no position shift or
hysteresis in the Nanomotion motor.

Based on the principles of ultrasonic standing waves in
piezoelectricity, Nanomotion introduces its most advanced
series of electronic motors, operating similarly to DC servo
motors with the high resolution and dynamic performance
of piezo actuators.

Nanomotion... A Breakthrough Technology

As the leading manufacturer of piezo-electric motors for
precision motion control applications, Nanomotion’s product
line ranges from single element motors for actuation, to larger
motors for driving typical stages.Nanomotion motors operate
with no intrinsic magnetic fields and no moving parts. The
motors provide unlimited travel in a compact package, with
the ability to achieve unmatched precision for linear or rotary
motion.

Nanomotion’s motors have been successfully applied in
diverse applications, from using our standard housed motors
for motion control positioning in industrial automation to simply
applying a piezoelectric element embedded in consumer
products. Regardless of the packaging, Nanomotion brings a
unique drive solution to any motion requirement.



Nanomotion’s unique motor & stage technology
makes it well suited to applications in:

Microscopy Shutter and Aperture Control Photo Lithography Process
Chromatography Auto Focus Mechanisms Wafer Inspection

Analytical Instrumentation Image Stabilization Thin Film Measurement Tools
Focus Modules for Endoscopes Scanning Electron & lon Beam Microscopes
Efficient Pump Drives Atomic Force Microscopes

An exceptionally small
operating package provides unlimited
travel in a convenient and easy
to mount package.

/. The operating nature of the finger tips
CE Compliant amplifier prowdé unprecede.nted mgve anq settle
capability, along with built in braking.
accepts +/- 10V from
most all servo controls. Step resolutions better than 20
nanometers with a wide range of
Plug-N-Play with simple velocity from 1p/sec to 250mm/sec.

connectorization and

easy installation.

Built-in spring cam allows for set up
in less than 5 minutes, without the
need for extensive alignment.

Precision crossed roller bearing stages with

integral linear encoders provide a wide Alumina running surface mounts to

range of travel and performance levels. most standard slide mechanisms and is
easily applied with double sided tape.

es are available in a wide range of
le with all standard servo controls.
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Nanomotion Motors, Stages and Modules
For The BioMedical Markets

Non-magnetic Motors:
o MRI Applications

Standard Motors:

o Microscope Stages

e Auto Focus Axes

* High Throughput
Screening

e Clean Room Assembly
Applications

Standard Motors:

e Laser & Mass
Spectrometer
Applications

Precision Stages
for Bio and
Pharma Markets:

e Linear Stages for Auto
Focus In Cell Analysis

e Linear and Rotary
Stages for Sample
Manipulation

Medical Instruments &
Device Applications

Microscope and Chromatograph applications benefit
greatly from the size and motion performance that Nanomotion systems
offer. Compact, open frame stages provide for thru-stage light transmission
with the ability to incorporate a back light.

The ability to manage a variable amount of slides improves throughput
and handling. Stages with positioning resolution from 10nm to 100nm offer
rapid move and settle capability beyond that of conventional drives.
Imaging on-the-fly applications benefit from the ability to achieve
exceptional velocity control at different speeds.

Z Axis Auto Focus

stages optimize the ability
for rapid step-repeat operation
for maintaining focus to follow Cell Terrain.

Proteomics and Drug Development

High speed multi-axis systems use
Nanomotion ceramic servo motors to
provide the utmost in speed and
performance, while maintaining an
exceptionally small machine footprint.

Whether controlling the position
of the dispensing head or actuating a
series of syringes, Nanomotion provides
compact, light weight motors that can
operate in a lab environment.



Non-Magnetic Motors for MRI

Nanomotion’s — N motors are suitable to operation
ina 1.5T to 3T MRI environment. These motors have
no magnetic materials and no intrinsic magnetic field.
Non-magnetic motors are supported by MRI compatible
amplifiers that can be tuned to specific MRI frequencies
to eliminate artifacts during imaging. MRI robots &
manipulators use —N motors to position while the
MRI is on, yielding high static holding and no power
consumption at rest.

Nanomotion has configured ‘traditional’
rotary motors, based on its ultrasonic piezo
technology to offer a common mounting, with
motor shaft. These motors, ranging from 15mm
OD to 70mm OD can be configured for a wide
range of speed and torque requirements in
standard and non-magnetic configurations.

Modules

Miniature modules, utilizing Nanomotion’s Edge motor and ASIC building
blocks are ideally suited to auto focus devices adapted to endoscopes and a
wide variety of surgical tools. Low voltage motors can provide motion at the
tip of an endoscope, functioning in a 3.6mm diameter, to provide exceptional
image quality as well as tool manipulation.



Security WAL {115

Nanomotion Motors and Modules
For The Security Markets

Shutter & Aperture Control

Nanomotion’s low voltage motors are particularly well suited flight and battery operated devices
Standard Motors: in the Security Markets. Non-Uniformity Correction (NUC) Shutters and Variable Apertures benefit
° Shutterl & Aperture from the Edge motor, weighing 0.55g and supported by an ASIC that
Contro

can operate at wide temperature ranges.
e Auto Focus & Zoom

« Optical Image Low voltage motors are supported by a 5mm square
Stabilization ASIC that serves as a dual axis motor drive and control.

The ASIC can be configured into a custom electronics
Modules:

o Edge Actuator
« NUC Shutters
o Pan & Tilt Gimbals Nanomotion’s high speed shutters can operate open

to meet specific application requirements.

loop, between limit switches or closed loop with a miniature

Test D_ata for position sensor. Shutters are configured with a total weight
Securlty Market: of less than 10g and a moving mass of 1.5g,with move times
» Wide Operating at 100msec or less.
Temperature
-40°Cto 70°C
o Thermal Shock Nanomotion’s low voltage motors are ideal for flight
Test Data

and battery operated devices.
e Operation Under
Vibration

e Impact Shock
Testing




Optical Image Stabilization

Pan and tilt mechanisms for camera control and image stabilization
in cameras, binoculars and other optical devices benefit from rapid
response of Nanomotion’s ultrasonic standing wave motor technology.

Stabilizing a binocular can be achieved with a small pan and tilt mechanism
that moves a roof prism inside an eye piece.

The Nanomotion advantage is in the ability to miniaturize such a device
with exceptional low mass and stabilize both high frequency/low amplitude
and low frequency/high amplitude motions.

Image stabilization in camera can be achieved by shifting
the image sensor in two axes, based on the input of a gyro.
This allows for small rapid movements to
stabilize image acquisition in a camera.

Shown to the right, the stabilization
of the red line, with a disturbance of 2Hz,

at an amplitude of 0.65mm.
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Nanomotion Motors and FB Stages
For The Semiconductor Market

Standard Motors:

e Clean Room
Applications

Vacuum and Non-
Magnetic Motors

e E-Beam and lon
Beam Applications

Vacuum Compatible

Motors:

« High Vacuum and
UHV Applications

Standard
and Vacuum
Compatible
FB Stages:

 Precision Linear and
Rotary Stages for
Clean Room and
Vacuum
Environments

Custom Stage
Designs for Open
Frame and Small
Footprints

Well-suited To Use in
E-Beam and lon
Beam Chambers

XYZT UHV Stage for Laser / lon
Beam Micromachining of Semicon Devices

This 4 axis motion system provides X/Y/Z and Theta motion
for laser or lon Beam machining of semiconductor chips or MEMs
devices.The stage construction is UHV compatible to 10-10 Torr
and has non-magnetic motors.

Each linear axis uses 50nm resolution linear
encoders and the theta axis positions to 1 arc
second. This stage can operate up to 200mm/sec.

Nanomotion manufactures a wide variety of
vacuum and UHV motors for Semiconductor
applications. Our vacuum motors,for environments
up to 10-7 Torr are also available in non-magnetic
configurations. These motors have no magnetic
materials and no intrinsic magnetic field, and are
ideal for E-Beam and lon Beam applications, where
magnetic motion can disturb the direction of the
beam. Nanomotion's UHV motors are inherently
non-magnetic and compatible to 10-10 Torr.




High Vacuum Multi Axis Stage

An XY-Theta stage providing 55mm travel in X and Y
at 20nm resolution and a continuous rotary axis operating
at 3 arc second resolution provides high performance
motion and position stability in lon beam microscopy.

Wafer Metrology Stage

XYZ stage provides travel to position 300mm wafers for inspection process. The XY stage
provides travel of 360mm x 480mm with a vertical Z Wedge stage providing up to 25mm travel.
Z stage can support a wafer chuck and position sample relative to the process tool. Stages can
operate from 10nm to 100nm position resolution.

Wafer Metrology Stage providing Z-XY-Theta motion. A 25mm Z Wedge stage carries XY
and Theta for small area inspection of semiconductor materials. Stages can operate from
10nm to 100nm position resolution.




single element(providing 0.4kg of force) to an eight element
motor(providing 3.2kg of force). The HR series is capable of
driving both linear and rotary stages. The HR series motors
have a wide dynamic range of speed, from several microns
per second to 250mm/sec and can easily mount to traditional
low friction stages or other devices. The unique operating
characteristics of the HR Series motors provide inherent braking
and the ability to eliminate servo dither when in a static position.

Features

Nanomootion's HR Series motors range in size from a

e Unlimited travel

e Wide dynamic velocity range-
from 1p/sec to 250mm/sec

o Excellent move & settle

o Step resolutions to 10nm

e No intrinsic magnetic field
» No external magnetic field sensitivity(for non-magnetic version)
e Vacuum versions available

Motor Performance Specifications

——  max dynamic static static preload Kf force
velocity stall force hold force stiffness on stage constant
(mm/sec) (N) (N) (N/w) (N) (N/volt commanded)
HR1 250 4 3.5 1 18 0.75
HR2 250 8 7 1.8 36 1.5
HR4 250 16 14 2.8 72 3
HR8 250 32 28 3.5 144 6
Note: All motor performance data is based on using Nanomotion ceramic motors and amplifiers.
All dimensions in mm
Environmental
Operating Temperature: 0to50°C
Storage: -20°Cto +70°C
Humidity: 0 to 80%,non condensing

-V Vacuum Motors:

-U Ultra-high Vacuum Motors:
Max Bake Out Temperature:

to 10-7 torr after bake out
to 10-10 torr after bake out
120°C for -V motors,140°C for -U motors

Approved



Dimensions (European View)

5 NOM

(A)

GND PAN SCREW

VAR
T
(K) HR1 only
Jd 1l
TYPx2
F
f
]
I
D L
— A
motor
height
HR1-1-S 8
HR1-1-V 8
HR1-1-U 1.7
HR2-1-S 12.7
HR2-1-V 12.7
HR2-1-U {257
HR4-1-S 14.4
HR4-1-V 14.4
HR4-1-U 14.9
HR8-1-S 23.3
HR8-1-V 23.3
HR8-1-U 23.8

41.7 REF (FREE)

DIRECTION
OF MOTION

40.5 REF

(When Compressed)
38.7

B C D

motor cable

width exit
25.7 15.6 4.7
25.7 15.6 4.7
25.5 NA NA
25.7 15.6 9.7
25.7 15.6 9.7
25.5 NA NA
46.6 Bottom Back 9.3
46.6 Leftor Right 9.3
46.6 NA NA
46.6 Bottom Back 9
46.6 LeftorRight 9
46.6 NA NA

Note: All dimensions in mm

-S motors are Standard
-V motors are Vacuum Rated to 10-7 Torr(use VN for Vacuum & Non-Magnetic)
-U motors are Vacuum Rated to 10-10 Torr and are Non-Magnetic
-N motors are Non-Magnetic, for MRI environments

Envelope of Performance
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screw
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4
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7.2
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12
NA
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max.continuous
operation time

duty
cycle
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44%
26%
17%
13%
9%
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screw
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side side screw
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Force vs. Velocity at various work regimes
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SE Motor

The SE motor family expands Nanomotion’s motor product line, capable of addressing the nextgeneration of motion
requirements in semiconductor, metrology, and microscopy applications. Based on a more efficient piezo core and enhanced
motor structure, the SE motor doubles the velocity of conventional piezo motors, provides the same force, while consuming
half the power. The SE motor design provides three times the stiffness, optimizing settling time, extending operating life
and increasing duty cycles.

The SE motor product line utilizes a new motor material (higher efficiency) and structure to support applications with
operation up to 500mm/sec. Additionally, the internal structure provides an increase in stiffness, in the direction of motion,
that is 3 times greater than the HR motor generation. As a result, the motor is capable of significantly higher duty cycles in
vacuum applications. Additionally, with higher stiffness, the settling time is much less, resulting in higher throughput and
less wear.

Pan & Tilt Gimbals

« High stiffness and efficiency to support a significant increase
in duty cycle and position stability

e Unlimited linear and rotary motion

o Wide dynamic velocity range

e Zero backlash and high stiffness

« Position stability with zero power consumption

 Silent operation

e Standard and vacuum versions

e Supports multiple motors for E16, E24, and E32 configurations

1 e



SE8-1-X-3 SE8 Motor

ORDERING INFORMATION Application Recommendations

Part Numbers: . ) . .
The SE8 motor provides a maximum force of 32N and a maximum velocity of

SE8-1-S-3 Standard Motor o . . . .

500mm/sec. To support applications with higher moving mass, Nanomotion can
SE8-1-V-3 Vacuum Motor o . . )

support applications with 2, 3, or 4, SE8 motors in parallel on one axis. The SE8 has
SE8-1-VN-3 Vac/Non-magnetic Motor . . . . .

a non-energized stiffness of 8.5N/um to support faster settling times and position

stability at the nm level. SE motor is well suited for:

RELATED PRODUCTS

Part Number: « High force, high speed applications
ABO7-SE-EXX Driver for SE e High Vacuum applications
XCD-SE-EXX Driver/Control Board e Sub-nm positioning accuracy

e High throughput

Product Description

The SE8 motor can easily adapt to SE8 Motor Features:

numerous bearing structures to provide

. . . » Wide Dynamic velocity range
a high resolution motion control for a y yrang

wide range of applications. The high * Zero Backlash and high stiffness

stiffness and efficiency of the SE motor » Holds position at power off

family is supporting increased duty cycle » Increased duty cycle, particularly

operation and estimated life of 20k hours for vacuum applications

under normal operating conditions. * Negligible EMI

— 12



SE8-1-X-3 SE8 Motor
TECHNICAL SPECIFICATIONS FORCE/VELOCITY CHARACTERISTICS

Mechanical
Weight/Mass: 185g

36
DYNAMIC 32 ST
Driving Force (max): 32N )8 ~o
Velocity (max): 500mm/sec So
= 24 S
Z =S
ENVIRONMENTAL w 20 \\\
Operation Temperature: g 16 So
4 R ~
0°C-50°C 8 SO
~
12 So
~
ELECTRICAL 8 Sso
Motor Voltage (RMS): 280V 4 S -
Motor Power (max): 40W S
SN
0 50 100 150 200 250 300 350 400 450 500 550
VELOCITY [mm/sec]

MECHANICAL DRAWINGS AND INTERFACE

All Dimensions are Shown in Metric

©)| BOTTOM PRELOAD
RELEASE ECCENTRIC

@ N
o @/ @ s,

FOR MOUNTING

50.6
FRONT COVER BACKWARD

18
STORAGE MODE FRONT COVER FORWARD
DIRECTION OF MOTION — \T COVER FOR/
0.8
516
FRONT COVER FORWARD FRONT COVER BACKWARD
MOTOR PRELOADED MOTOR PRELOADED

M I NANOMOTION
WWYYXOX %—I—“

POWER CABLESHIELDED @3
3 METER LENGTH

TOP PRELOAD
RELEASE ECCENTRIC

PBOT 45
4 SOCKETS FOR M4
DIN 912 HEAD
FOR MOUNTING

210
Typ. X2

377

127

FINGER TIPS <733 05

ELECTRICAL
INTERFACE
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SE4-1-X-3 SE4 Motor

ORDERING INFORMATION Application Recommendations

Part Numbers: . . . )
The SE4 motor provides a maximum force of 16N and a maximum velocity of

SE4-1-S-3 Standard Motor o . . . .

500mm/sec. To support applications with higher moving mass, Nanomotion can
SE4-1-V-3 Vacuum Motor L . . .

support applications with 2 or 4 SE4 motors in parallel on one axis. The SE4 has a
SE4-1-VN-3 Vac/Non-magnetic Motor . . . . .

non-energized stiffness of 4.5N/um to support faster settling times and position

stability at the 1nm level. SE motor is well suited for:

RELATED PRODUCTS

Part Number: » High force, high speed applications
ABO7-SE-EXX Driver for SE e High Vacuum applications
XCD-SE-EXX Driver/Control Board e Sub-nm positioning accuracy

e High throughput

Product Description

The SE4 motor can easily adapt to SE4 Motor Features:

numerous bearing structures to provide

. . . e Wide Dynamic velocity range
a high resolution motion control for a Y yrang

wide range of applications. The high * Zero Backlash and high stiffness

stiffness and efficiency of the SE motor » Holds position at power off

family is supporting increased duty cycle » Increased duty cycle, particularly

operation and estimated life of 20k hours for vacuum applications

under normal operating conditions. * Negligible EMI

— 14



SE4-1-X-3

TECHNICAL SPECIFICATIONS
Mechanical
Weight/Mass: 123g

DYNAMIC
Driving Force (max): 16N
Velocity (max): 500mm/sec

ENVIRONMENTAL
Operation Temperature:
0°C-50°C

ELECTRICAL
Motor Voltage (RMS): 280V
Motor Power (max): 20W

SE4 Motor
FORCE/VELOCITY CHARACTERISTICS

18
16 S
~
— ~
Z 14 \“s
w12 Sso
2 SsQ
S 10 ~~~
[
8 Sso
S
~N
4 S
~
SS
0 ~
0 50 100 150 200 250 300 350 400 450 500 550
VELOCITY [mm/sec]

MECHANICAL DRAWINGS AND INTERFACE
All Dimensions are Shown in Metric

e BOTTOM PRELOAD
RELEASE ECCENTRIC
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FOR MOUNTING

= 506
FRONT COVER BACKWARD 18
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FRONT COVER FORWARD 08
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MOTOR PRELOADED

3.5 102
4.9 102

145
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SE Motor Envelope of Performance

The graph depicts the motor force vs velocity at various work regimes, do be defined by the application
requirements. The chart defines the maximum duty cycle and continuous based on the specific curve defined
by the application requirements.

FORCE/VELOCITY CHARACTERISTICS

SE2 |SE4 |SE8
8 16 32
6 |12 | 24
z
o 4 | 8 |16
)
&
o
[T
2 | 4 | 8
o [ oo mEdssgEtSsEE SIS s
0 100 200 300 400 500 600
VELOCITY [mm/sec]
I Air 25°C Air 50°C Vacuum
Cl\/l%ximal CM%ximal CM%}(imal
ontinuous ontinuous ontinuous
Duty Ogeral'Jrioun Duty Operation Duty Operagog
— Cycle (%) Time (sec) —— Cycle (%) __ Time (sec) —|- Cycle (%) __ Time (sec) ——
Curve
a 100 co 100 o 100 co
b 100 oo 100 oo aa 184
c 100 oo 92 137 26 107
d 100 oo 62 93 17 72
e 78 87 47 70 13 55
f 56 62 33 50 9 39
g 50 56 30 45 8 35
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The AB1A amplifier is a single axis digital driver that can run
one or multiple Nanomotion motors in parallel. While operating
in a closed loop servo system, the driver works as a velocity amplifier,
receiving a +/- 10 volt analog command from the controller. The
controller signal translates into AC voltage at 39.6 kHz to run the motor.
In an open loop mode the amplifier can receive a signal from an
external joystick, providing motion in a continuous or stepping mode.

Features

« Digital drive handles up to 32 elements
e +/- 10V input from servo control
o 2 optically isolated limits

Amplifier Specifications

210

e Available in Eurocard 3u format

« Joystick input for open loop operation
e Card interface is 48 pin 3 row connector

2 SLOTS
FOR MOUNTING

10

] OPTIONAL
MOUNTING
FLANGE

- . ® AB1A 0yven Box
2 ’6;} ® EnaBLe O _ moron our o @ - 3
Oouou aooo ; 9
¢ POWER CE
210
180
©00000000O0OO
©0000000O0OOO
©00000000O0OO
©0000000O0OOO
- ©00000000O0OO 2
"! 0O 0O 00O O0OO0OOOOO OO0 Oo :
©00000000O0OO
©0000000O0OOO
©00000000O0OO
©0000000O0OOO
' —
149
Environmental

Operating temperature:
Storage Temperature:
Humidity:

Electrical

Power Input:

Max Motor Output:

Power Consumption w/o Load:
Power Consumption with Max Load:

0to50°C
-40°Cto +70°C
0 to 80%

+48Vdc+5%

270 to 280Vrms
+48Vdc/0.125A
+48Vdc/6.5Amax

Driving Capability:

Analog Control Input
Input Voltage Range:
Input Impedance:

Input Low Pass Filter:

Input Sampling Resolution:

up to 32 elements
(4 HR8 motors)

+/-10V
10 KQ

2.7 KHz
10 bits

17 e



Amplifiers AB4

The AB4 amplifier offers the same performance as the AB1A,
in a reduced package. The AB4 operates off of 12Vdc supply input
and can drive up to 4 HR motor elements total, either (1) 4 element
HR motor, or multiple HR motors totaling 4 elements.

The AB4 is the smallest standard motor amplifier and is
provided with a 26-pin rear connector (26 pin, two row header).
This connector provides access to all functionality (motor,power
inputs, limits, and /O functions), making it easy to integrate.
Additional motor and power inputs are available with standard

connections on the front.

Features

o Exceptionally compact mounting

e 12Vdc supply input

e Drives up to 4 HR motor elements

» Cable length up to 20m

e Over current and over voltage protection

Environmental

Operating Temperature: 0to 50°C

Storage: -40°Cto +70°C

Humidity: up to 80%, non condensing
Electrical

Power Supply Input: +12 Vdc 5% (stabilized)

Max Motor Output Voltage: 280 Vrms

Power Consumption without Load: +12 Vdc/300 mA

Power Consumption with Max Load: +12 Vdc/3.5 A

14.8

= 26

5 .

CONTROLLE

Voutr

vout- [
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Nanomotion’s AB7 driver is a single axis amplifier box to
support up to 32 motor elements in parallel (4 x SE8). Each driver
has an internal personality board based on the motor type and
number of motor elements.

The AB7 has been developed to support the new family of
SE motors as well as HR motors, combining a range of operations
that were previously supported by different drivers. Included in
the diver is a user selectable operation for AC mode (AB1A), DC
mode (AB2), Linear Mode (AB5) and UHR Mode (used in both AB1A
& AB5S). These modes are combined with a motor voltage resolution
of 1/8000 noise at full command, which is a 10x improvement
over previous drivers, supporting slow speed, constant velocity
and high precision applications.

Features

o Compatible with any servo controller

e comprehensive operation mode:

v AC mode (AB1A),

v DC mode (AB2),

v Linear Mode (AB5)

v UHR Mode (used in both AB1A & AB5)

e support the new family of SE motors as well as HR motors
o Drives up to 32 motor elements in parallel (4 x SE8)

o Support USB (Type-C) interface

e 24V DC supply input

Environmental

Operating Temperature: 0to 50°C

Storage: -40°Cto +70°C

Humidity: up to 80%, non condensing
Electrical

Input Power: 24V+5%

Maximum Current( at full command): E2:1amp E4: 1.5 amps E8: 3 amps
E16: 6 amps E32: 12 amps
Input Signal: +10V 14 bit Command Resolution

AB7 UGS

19—



Motors

motor type

# of elements

0o N -

; ; operating
configuration ARG cable length
1 S=Standard -0 foru
V= Vacuum(107) (500mm flying leads)
N=Non-Magnetic 3= 3 meters

10= 10 meters

(custom cable lengths are
available, contact factory)

VN= Vac & Non Mag

U= Ultrahigh
Vacuum (107)

HR
SE
Amplifiers
amplifier type
AB1A-2
AB4
AB7
Ceramics

# of elements

motor type

HR E1

SE E2
E4
E8
E16
E32

drive surface

type

CS (ceramic strips)

ring type

CR (ceramic rings)

CD (ceramic disks)

—_— 20

strip width

strip length

10mm: 1.5mm: 50,100,150mm:
Edge / Edge-4X / HR1 Edge / Edge-4X Edge / Edge-4X / HR1 / HR2
HR2 / HR4 / SE4 HR4 / HRS / SE4 / SES
3mm:
20mm: HR / SE 200,250,300,350mm:
HR8 / SE8 HR1/HR2 /HR4 / HR8
SE4 / SES
ring outside diameter - inside diameter - ring height ﬁgg;‘gggoommi

12-9-5 (12mm outside diameter)
40-32-10 (40mm outside diameter)
60-40-10 (60mm outside diameter)
100-80-10 (100mm outside diameter)
150-130-10 (150mm outside diameter)

disk outside diameter - inside diameter - disk thickness

40-32-1.5 (40mm outside diameter)

60-40-1.5 (60mm outside diameter) for non-standard
146-114-1.5  (146mm outside diameter) strip/ring/disk sizes,
192-60-5 (192mm outside diameter) f;i?gfyfonta“ the
192-150-5 (192mm outside diameter)
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Nanomotion designs and manufactures advanced
motion systems, sub-systems modules and piezo
motor/drive components.

The FB Series of standard stages are driven by Nanomotion’s ultrasonic standing wave
piezo motors, providing closed loop, servo motion with an optical encoder. The standard
stages provide single and multi-axis motion performance for a wide range of
applications in Semiconductor, Biomedical, and Instrumentation markets.

These compact stage configurations are provided in both standard atmospheric
configurations as well as vacuum versions that can support clean operation to
ISO Class 3 cleanliness. The modular design allows for easy mounting of axes,
to each other, along with the use of standard angle brackets for Z mounting.
All axes utilize precision crossed roller bearings with anti-migration and optical
encoders for precision positioning requirements.

For applications not suitable to standard stage configurations, please feel free to
contact Nanomotion’s team of application engineers to learn about our custom
stage capabilities.

PRODUCT FEATURES

Precision standard stages for atmosphere and vacuum
Linear stages for with travel up to 200mm travel
Rotary stages for continuous motion

Z-Wedge stage for pure vertical motion

Goniometric stages for tip/tilt about a common pivot

Customized
Solutions
Give OEMs
Unlimited
Possibilities.



FBS050/020/050

Linear Stage

Stage Plate Material

Motor

Bearing Type

Encoder

Cable Lengths (m)

MTBF (hours)

Stage Mass (g)

Carriage Moving Mass (g)
RoSH

Vacuum Compatible Options

Travel Range (mm)

Encoder Resolution

Bi-directional Repeatability

Absolute Accuracy

(Error mapping available)

Minimum Incremental

Move Convergence

Maximum Velocity
Straightness & Flatness
Pitch & Yaw

Load Capacity - Horizontal
Load Capacity - Vertical
Dynamic Stall Force

Motor Stiffness

Holding Force without Power

— Mechanical Design Characteristics

— Performance Specifications

Standard
Optional
Standard
Optional
Standard
Optional

AC Mode
UHR Mode
DC Mode

Aluminum — Black Anodized
HR4 Piezo, ultrasonic standing wave
Precision crossed rollers with anti-migration device

Linear optical encoder with gold tape scale

3m
30,000
405g 550g
158g 230g
Compliant

High Vacuum (to 10 7 Torr) / UHV (to 10 -10 Torr) available

20mm 50mm
100nm
10nm
Ium
100nm
Sum 10pm
2.5um 7um
100nm
5nm
<lnm
200mm/sec 200mm/sec
+4um t4pm
+40urad +40urad
1.8kg 1.8kg
0.4kg 0.3kg
16N 16N
1.7N/p 1.7N/u
14N
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MECHANICAL DRAWINGS

European View Dimensions are Metric
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MECHANICAL DRAWINGS

ENCODER CABLE

European View Dimensions are Metric
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Linear Stage

— MECHANICAL DESIGN CHARACTERISTICS

MODEL FBS075040 FBS075060 FBS075100
Stage Plate Material Aluminum — Black Anodized

Motor HR8 Piezo, ultrasonic standing wave

Bearing Type Precision crossed rollers with anti-migration device

Encoder Linear optical encoder with gold tape scale

Cable Lengths (m) 3m

MTBF (hours) 30,000

Stage Mass (g) 727g 918g 1062g
Carriage Moving Mass (g) 284g 447g 445g
RoSH Compliant

Vacuum Compatible Options High Vacuum (to 10 7 Torr) / UHV (to 10 10 Torr) available

— PERFORMANCE SPECIFICATIONS

MODEL FBS075040 FBS075060 FBS075100
Travel Range (mm) 40mm 60mm 100mm
Encoder Resolution Standard 100nm

Optional 10nm
Bi-directional Repeatability Standard 1pm

Optional 100nm
Absolute Accuracy Standard 6um 8um 10um
(Error mapping available) Optional 3um 4um Sum
Minimum Incremental AC Mode 100nm
Move Convergence UHR Mode 5nm

DC Mode <lnm
Maximum Velocity 200mm/sec 250mm/sec 250mm/sec
Straightness & Flatness +4um +5um +5um
Pitch & Yaw +40urad +60urad +60urad
Load Capacity - Horizontal 3.0kg 3.0kg 3.0kg
Load Capacity - Vertical 0.8kg 0.65kg 0.65kg
Dynamic Stall Force 32N
Motor Stiffness 3N/um

Holding Force without Power 28N
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MECHANICAL DRAWINGS

European View Dimensions are Metric
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MECHANICAL DRAWINGS

European View Dimensions are Metric
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