© Physik Instrumente (PI) GmbH & Co. KG 2008. Subject to change without notice. All data are superseded by any new release.
The newest release for data sheets is available for download at www.pi.ws. Cat120E Inspirations2009 08/10.18

Pl

Piezo

Nano - Positioning

P-753 LISA Linear Actuator & Stage

High-Dynamics, Very Stable Piezo Nanopositioner

P-753.11C LISA nano-precision actuators / positioning stages

B Versatile Design: Flexure Stage or Actuator

B Resolution 0.05 nm, Rapid Response

B Capacitive Sensors for Highest Linearity

M Frictionless Precision Flexure Guidance for Frictionless,

Ultra-Straight Motion

B Outstanding Lifetime Due to PICMA® Piezo Actuators
B Vacuum-Compatible and Nonmagnetic Versions Available

The P-753 LISA (Linear Stage
Actuators) high-speed nanopo-
sitioners can be used both as
linear actuators or as transla-
tion stages. They are equipped
with  capacitive feedback
sensors, frictionless, flexure
guiding systems and high-
performance piezo drives
providing a positioning and
scanning range of up to 38 pm

Application Examples

m Disc-drive-testing

m Metrology

Nanopositioning

Scanning microscopy

Photonics / integrated
optics

Interferometry

Biotechnology

Micromanipulation
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with very fast settling time and
extremely low tip/tilt error.

Direct-Drive Design for Fastest
Response

The direct-drive design, togeth-
er with careful attention to
mass minimization, results in
significant reduction in inertial
recoil forces applied to the sup-
porting structures, enhancing
overall system response,
throughput and stability with
settling times in the millisec-
ond range.

Pl's proprietary capacitive sen-
sors measure position directly
and without physical contact.
They are free of friction and
hysteresis, a fact which, in
combination with the position-
ing resolution of well under
1 nm, makes it possible to
achieve very high levels of line-
arity. A further advantage of
direct metrology with capaci-

tive sensors is the high phase
fidelity and the high bandwidth
of up to 10 kHz.

Automatic Configuration

The ,.CD” versions are equip-
ped with an ID-chip that stores
all individual stage data and
servo-control parameters. This
data is read out automatically
by the AutoCalibration Func-
tion of Pl's digital piezo con-
trollers. Thus, digital control-
lers and nanopositioning sta-
ges with ID-chip can be operat-
ed in any combination.

High Reliability and Long
Lifetime

The compact P-753 LISA sys-
tems are equipped with pre-
loaded PICMA® high-perfor-
mance piezo actuators which
are integrated into a sophisti-
cated, FEA-modeled, flexure
guiding system. The PICMA®
actuators  feature cofired
ceramic encapsulation and
thus offer better performance
and reliability than convention-
al piezo actuators. Actuators,
guidance and sensors are
maintenance-free and not sub-
ject to wear, and thus offer an
extraordinary reliability.

Ordering Information

P-753.11C

LISA High-Dynamics
Nanopositioning System, 12 pm,
Direct Metrology, Capacitive Sensor,
LEMO Connector

P-753.21C

LISA High-Dynamics
Nanopositioning System, 25 pm,
Direct Metrology, Capacitive Sensor,
LEMO Connector

P-753.31C

LISA High-Dynamics
Nanopositioning System, 38 pm,
Direct Metrology, Capacitive Sensor,
LEMO Connector

P-753.1CD*

LISA High-Dynamics
Nanopositioning System, 12 pym,
Direct Metrology, Capacitive Sensor,
Sub-D Connector

P-753.2CD*

LISA High-Dynamics
Nanopositioning System, 25 pym,
Direct Metrology, Capacitive Sensor,
Sub-D Connector

P-753.3CD*

LISA High-Dynamics
Nanopositioning System, 38 pm,
Direct Metrology, Capacitive Sensor,
Sub-D Connector

*Vacuum versions to 10° hPa are
available as P-753.xUD, non-mag-
netic vacuum versions can be
ordered as P-753.xND.

Moving the NanoWorld | www.pi.ws



Piezo

Nano - Positioning

&
Y
23
M3T75
i L
OO
={* Pp? 0
~
ﬁlx
16
" - T
~ 3. 2
8| t=g ]| ¥
D G
<oy
|2 10
dhSs M2,57 3
g 22,8
30
10 .
ml |
" ol v
M2,5V 4 ®
P-753.1 dimensions in mm,
max. torque at M2.5 threads:
30 Necm
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Picture sub text 03
P-753.2 dimensions in mm, max.
torque at M2.5 threads: 30 Ncm

M3T5

EA@ 6,0 4 =

< , .@_e
2
E &
8 CHIRE:
Q
b =g $
| N
ol o [] o]
'3 22,8
9 30
"’l 10
=
| |o] e
M2,57 4 “"

P-753.3 dimensions in mm, max.
torque at M2.5 threads: 30 Ncm

Technical Data

Model

Active axes

Motion and positioning
Integrated sensor
Closed-loop travel
Closed-loop / open-loop resol
Linearity, closed-loop
Repeatability

Pitch / yaw

Mechanical properties
Stiffness in motion direction

ution

Unloaded resonant frequency

Resonant frequency @ 200 g
Push/pull force capacity

in motion direction

Load capacity
(vertical/horizontal mounting)
Drive properties

Ceramic type

Electrical capacitance

Dynamic operating current coefficient

Miscellaneous

Operating temperature range
Material

Dimensions

Mass

Cable length

Sensor / voltage connection

P-753.11C P-753.21C P-753.31C P-753.1CD P-753.2CD
X X X X X
Capacitive Capacitive Capacitive Capacitive Capacitive
12 25 38 12 25

0.05 0.1 0.2 0.05 0.1

0.03 0.03 0.03 0.03 0.03

+1 +2 +3 +1 +2

+5 +7 +10 +5 +7

45 24 16 45 24

5.6 3.7 2.9 5.6 3.7

25 1.7 1.4 25 1.7

100/ 20 100/ 20 100/ 20 100/ 20 100/ 20
10/2 10/2 10/2 10/2 10/2
PICMA® P-885 PICMA® P-885 PICMA® P-885 PICMA® P-885 PICMA® P-885
1.5 3.1 4.6 1.5 3.1

12 15 15 12 15

-20 to 80 -20 to 80 -20 to 80 -20 to 80 -20 to 80
Stainless steel Stainless steel Stainless steel Stainless steel Stainless steel
44x30x15 44x30x62 44x30x80 44x30x15 44 x30x62
0.15 0.205 0.25 0.16 0.215

1.5 1.5 1.5 1.5 1.5

LEMO LEMO LEMO

P-753.3CD Units Tolerance
X

Capacitive

38 pm calibrated
0.2 nm typ., full travel
0.03 % typ.

+3 nm typ.

+10 prad typ.

16 N/pum +20%

2.9 kHz +20%

1.4 kHz +20%
100/ 20 N Max
10/2 kg Max
PICMA® P-885

4.6 uF +20%

15 pA/(Hz « pm) +20 %

-20 to 80 °C

Stainless steel

44x30x80 mm

0.26 kg +5%

1.5 m +10 mm

Sub-D Special Sub-D Special Sub-D Special

Resolution of Pl Piezo Nanopositioners is not limited by friction or stiction. Value given is noise equivalent motion with E-503 (p. 2-146) amplifier.
Recommended controller / amplifier
LEMO connector: E-500 (p. 2-142) piezo controller system with E-505 high-power amplifier (p. 2-147) and E-509 servo module (p. 2-152)
Sub-D special connector: E-610 servo controller / amplifier card (p. 2-110), E-625 servo controller, bench-top (p. 2-114), E-665 high-power display controller, bench-top (p. 2-116),

E-753 digital controller (p. 2-108)
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