Plline™ Miniature Translation Stages

with Ultrasonic Piezo Linear Motors

Plline™ ultra-compact 20 mm-translation stages
from left to right: M-663.4PM closed-loop,
M-662.4P0 open-loop, XY mountable, M-661.4P0.

Ordering

Information

M-663.4PM

Plline™ Ultra-Compact Translation
Stage, 20 mm, Piezo Linear Motor,
Closed-Loop, 0.1 pm Linear Encoder,
w/Driver & Power Supply

M-663.4PR

Plline™ Ultra-Compact Translation
Stage, 20 mm, Piezo Linear Motor,
Closed-Loop, 1.0 pm Linear Encoder,
w/Driver & Power Supply

M-661.4P0

Plline™ Ultra-Compact Translation
Stage, 20 mm, Piezo Linear Motor,
Open-Loop, w/Driver & Power Supply
M-662.4P0

Plline™ Ultra-Compact Translation
Stage, 20 mm, Piezo Linear Motor,
Open-Loop, XY Mountable,

w/Driver & Power Supply

Custom Designs
for Volume Buyers

Application
Examples

BioTechnology
Micromanipulation

Microscopy

Quallity control
Semiconductor test equipment
Metrology

Disk drive test assemblies
R&D

Photonics packaging

Smallest Linear Motor-

Driven Translation Stages

on the Market

Velocity to 800 mm/s

Acceleration to 20 g

Resolution to 0.1 pm

Open-Loop and Closed-

Loop Models

Direct-Motion Metrology

Linear Encoders Available

20 mm Travel

B Autolock Feature
Eliminates Servo Dither

m XY Combinations
Available

H 20,000 h MTBF

Plline™ - Ultimate motion

in the smallest package
Piline™ M-661, M-662 and
M-663 are the smallest piezo-
motor-driven translation stages
currently available on the mar-
ket, combining the advantages
of piezo-motor drives with
Pl precision micro mechanics.
They are available in open-loop
and closed-loop configuration
featuring an integrated, non-
contact linear encoder. Both
versions are driven by a novel,
ultra-small, high-speed ultra-
sonic piezo-motor drive, devel-
oped and manufactured by Pl
and Pl Ceramic. The ultrasonic
piezo motor operating principle
is based on the simultaneous
longitudinal and transversal oscil-
lation of a special piezoelectric
ceramic plate, creating an el-

liptical motion at the ceramic
tip. Each cycle produces a
minute step, as small as a few
nanometers, allowing continu-
ous smooth motion with virtu-
ally unlimited travel when in-
stalled in an appropriate-length
translation (or rotation) stage.

The lightweight, low-profile
drive combines extremely high
acceleration (up to 20 g) and
velocity up to 800 mm/s with
excellent position resolution
and high holding forces. Since
the ceramic tip of the motor is
preloaded against the moving
part of the stage, it creates a
braking force while at rest. The
benefits are the elimination of
servo dither and heat dissipa-
tion in steady-state mode
(note that there will not be a
position shift in holding mode,
as is common with mechanical
motor brakes). There are no
gears, leadscrews or other
mechanical components to
contribute play or backlash.

PZT Actuators

PZT Flexure NanoPositioners

PZT Active Optics / Steering Mirrors
Tutorial: Piezoelectrics...

Capacitive Position Sensors

PZT Control Electronics

MicroPositioners / Hexapod Systems

Photonics Alignment & Packaging Systems

Motor Controllers
Index
http://www.pi.ws
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Closed-Loop Operation with
Direct-Motion Metrology—M-663
These translation stages are
equipped with integrated high-
precision optical linear encoders
(direct motion metrology) for
closed-loop operation with
standard servo-motor control-
lers, such as the PI C-843 card,
C-862 Mercury stand-alone
unit, or other off-the-shelf DC-
motor servo-controllers. Com-
bining the advantages of both
the linear drive and non-contact
linear encoder, M-663.4PM
and M-663.4PR stages provide
high-speed and high-precision
positioning at the same time.

Plline™ M-663.4PM with

0.1 pm Linear Encoder:
Small, High-Resolution,

Fast Step & Settle.

The M-663.4PM is equipped
with a 0.1 pm linear encoder.
For optimum closed-loop per-
formance, we recommend it
be operated with a motion
controller that allows setting of

M-663.4PM driven with 1 um steps. Piezo linear motors are auto locking. Once a
stable position has been reached, there is no servo dither as is common with other

linear motors.
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M-663.4PM driven with 10 mm steps,
commanded velocity 2 mm/s. Note the
excellent velocity constancy.

the full range of parameters
tailored to piezo motor opera-
tion, such as the Pl C-843, the
GALIL DMC-1810, DMC-2020
or the NI 7344*. With such a
controller, the M-663.4PM
achieves a repeatability of
0.3 ym and step-and-settle
times of less than 1 millisec-
ond for 1 pm steps.

Plline™ M-663.4PR with

1 pm Linear Encoder:

Small, Fast, Cost Effective
The M-663.4PR comes with a
1 um resolution linear encoder
and is ideally suited for opera-
tion with the compact, stand-
alone C-862.00 Mercury con-
troller (and other servo-con-
trollers as well). It achieves
closed-loop velocities of up to

Position In pm
-

o 5 10 15

Time In ms

The typical settling time of an M-663.4PM is less than 10 ms.

330 mm/s, an astonishing
speed for such a small, closed-
loop translation stage.

Plline™ M-661 and M-662
Open-Loop Stages

M-661.4P0 and M-662.4P0 are
the open-loop models. They
achieve velocities to 800 mm/s
and, due to the lack of the
position encoder, are smaller
than the closed-loop models.
The M-662.4P0 has a square
footprint and can be mounted
in an XY configuration. The
M-661.4P0 is intended for sin-
gle-axis use only and is even
smaller. Both stages are driven
by a small external driver
(included) that converts the
control into ultrasonic oscilla-
tions for the piezo motor.

XY combination of two M-662.4P0, open-loop piezo motor translation stages.

Dip switch for size comparison.

M-661.4P0, open-loop translation stage, shown with OEM driver board. This is the
smallest linear-motor-driven stage Pl currently offers. Dip switch for size comparison.
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Control is either external or
through a manual pad (includ-
ed) providing two operating
modes: stepping mode and
continuous motion.

External control is achieved
through a PWM drive signal of
12 V. The distance traveled by
the stage corresponds to the
width of the pulse. The small-
est step is on the order of
0.1 um and corresponds to a
10 ps input pulse (shorter
pulses are not recognized). By
varying the length of the input-
active period, the step length
and thus the velocity can be
controlled.

Complete Package with
Driver, Power Supply

and Cables

All M-661, M-662 and M-663
Plline™ translation stages
come complete with driver,
power supply and cables, facil-
itating setup and operation.
OEM drivers and motors are
available as well.

Plline™ M-665.2PM Closed-
Loop 50 mm Stage

A larger footprint (114x114 mm)
closed-loop translation stage
with 50 mm travel is also avail-
able. Request our separate
datasheet.

* For using NI controllers, please request
further info on the C-809 motion
interfaces (see p. 9-28). For using GALIL
cotrollers, the M-663K005 option
is required.

The linear stage M-661.4P0 (right side in the front) uses the ultra-compact piezo
motor P-661.4P0, which is available as an separate OEM product. The standard driver
electronics C-862.PMD (right side in the back) can also be used with these OEM P-661
instead of the OEM electronics (left side in the back).



Did you know that Pl also
makes the world’s smallest
rotary piezo motors?

MicroPositioners / Hexapod Systems

C-171 rotary piezo motor, match for size
comparison. The C-171 is currently the world’s
smallest commercially available rotary piezo

motor. It measures only 3 mm in diameter and http://www.pi.ws
provides velocity to 1000 rev/min and torque info@pi.ws
‘ of 0.4 mNm. Request our datasheet! —
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Technical Data
Models M-663.4PM  M-663.4PR  M-661.4P0 M-662.4P0 Units Notes
Travel range 20 20 20 20 mm
Design resolution 0.1 1.0 — — um A3 o
Min. incremental motion 0.2 2.0 0.1)* 0.1)* um A4 \/&
Bidirectional repeatability = 0.3 +£3.0 = = um §
Max. velocity 400)** 330 800 800 mm/sec
Max. normal load capacity 0.5 0.5 0.5 0.5 kg B1 @
Max. push/pull force 3 3 8 3 N B2
Max. holding force 5 5 5 5 N 2 Q ﬁ b I:
Operating voltage (driver) 12 12 12 12 Vv
Operating voltage (piezo) 60 60 60 60 Vv
Operating current <200 <200 <200 <200 mA ® {} @@‘G} @
Weight 0.05 0.05 0.03 0.03 kg
Dimensions (LxWxH) 35x35x15 35x35x15 25x20x8 28x28x8 mm? 10 8 10
Body material Al Al Al Al L 20
MTBF >20,000 >20,000 >20,000 >20,000 L
Recommended controller ~ C-843 C-843 — =
GALIL, NJ***
* Open-I t ° [ [|
(LD ST T M-661.4P0 dimensions (in mm),

** 130 mm/s with C-843 controller. 400 mm/s with GALIL controllers, M-663K005 option required!

***For using NI controllers, please request further info on the C-809 motion interfaces
(see p. 9-28). For using GALIL controllers, the M-663K005 option is required.

decimal places separated by
commas in drawing.

1,30

7-101



