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P-733.Z High-Dynamics Z-Nanopositioner / Scanner

Direct Position Metrology and Clear Aperture

M Travel Range 100 pm
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P-733.ZCD Piezo Z-Stage

M Direct Metrology with Capacitive Sensors
M Resolution to 0.3 nm, Closed-Loop

M Clear Aperture 50 x 50 mm

M Versions with Additional Degrees of Freedom Available
B XY and XYZ Versions Also Available
B Vacuum-Compatible Versions Available

P-733.Z piezo vertical stages
offer a positioning and scan-
ning range of 100 um with sub-
nanometer resolution. The
50 x 50 mm clear aperture is
ideal for applications such as

Capacitive Sensors for Highest
Accuracy

Pl's proprietary capacitive sen-
sors measure position directly
and without physical contact.
They are free of friction and

ences are immediately recog-
nized by the sensor. The capaci-
tive sensor non-linearity is typi-
cally less than 0.03%, the
repeatability of the P-733.Z is
better than 2 nm.

Ceramic Insulated Piezo
Actuators Provide Long
Lifetime

Highest possible reliability is
assured by the use of award-
winning PICMA® multilayer
piezo actuators. PICMA® actua-
tors are the only actuators on
the market with ceramic-only
insulation, which makes them
resistant to ambient humidity
and leakage-current failures.
They are thus far superior to
conventional actuators in relia-
bility and lifetime.

Large Variety of Models for a
Broad Range of Applications

For scanning and positioning
tasks in XY, the P-733.2CD
and .3CD versions are availa-
ble with a travel range of
100 x 100 pm. For high-dynam-
ics applications, the P-733.2DD

Ordering Information

P-733.ZCD

Compact Precision Nanopositioning
Vertical Stage, 100 pm, Capacitive
Sensor, Sub-D Connector

P-733.ZCL

Compact Precision Nanopositioning
Vertical Stage, 100 pm, Capacitive
Sensor, LEMO Connector

and P-733.3DD models can be
offered with direct drive and
reduced travel range (see p.
2-62).

For ultra-high-vacuum applica-
tions down to 10° hPa, nanopo-
sitioning systems as well as
comprehensive  accessories,
such as suitable feedthroughs,
are available.
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Step response of the P-733.ZCD. Settling time is in the 10 ms range

Technical Data

Model P-733.2CD
P-733.ZCL
Active axes z
Motion and positioning
Integrated sensor Capacitive
Open-loop travel, -20 to +120 V 115 pm
Closed-loop travel 100 pm
Open-loop resolution 0.2 nm
Closed-loop resolution 0.3 nm
Linearity 0.03%
Repeatability <2 nm
Rotation around Z <10 prad
Rotation around X <5 prad
Rotation around Y <5 prad
Mechanical properties
Stiffness 2.5 N/um
Unloaded resonant frequency 700 Hz
Resonant frequency @ 120 g 530 Hz
Resonant frequency @ 200 g 415 Hz
Push/pull force capacity 50/20 N
Drive properties
Ceramic type PICMA® P-885
Electrical capacitance 6 uF

Dynamic operating current coefficient

Miscellaneous

7.5 pA/(Hz * pm)

Operating temperature range 20 to 80 °C
Material Aluminum
Dimensions 100 x 100 x 256 mm
Mass 580 g

Cable length 1,5 m

Sensor connection

2x LEMO (CL-version)

Voltage connection
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Sub-D special (CD-version);

Sub-D special (CD-version);
1 x LEMO (CL-version)

Tolerance

min. (+20 %/-0 %)

typ.
typ.
typ.
typ.
typ.
typ.
typ.

+20%
+20 %
+20 %
+20 %
Max.

+20%

+20 %

+5%
+10 mm

System configuration

Amplifier bandwidth, small signal
Settling time (10 % step width)

) Linear Actuators & Motors
System properties

E-500 modular
system with

Nanopositioning/ Piezoelectrics

E-503 amplifier
and E-509 sensor
module; 20 g load
96 Hz

8 ms

Nanometrology

Micropositioning

Index

Dynamic Operating Current Coefficient in pA per Hz
and mrad. Example: Sinusoidal scan of 10 ym at 10 Hz
requires approximately 3 mA drive current.
Recommended controller

One channel: E-610 controller / amplifier (p. 2-110),
E-625 bench-top controller (p. 2-114), E-621 modular
controller (p. 2-160)

Multi-channel: modular piezo controller system E-500
(p- 2-142) with amplifier module E-503 (three channels)
(p. 2-146) or E-505 (1 per axis, high-power) (p. 2-147)
and E-509 controller (p. 2-152)

Single-channel digital controller: E-753 (bench-top)

(p. 2-108)

Piezo Flexure Stages /
High-Speed Scanning Systems

Vertical & Tip/Tilt
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