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Piezo • Nano • Positioning

The E-725 digital piezo control-
ler is a compact, high-perfor-
mance drive electronics for
nanopositioning systems with
up to three axes. High-power
amplifiers permit dynamic
scans even for piezo systems
with large range or direct drive.
State-of-the-art processor tech-
nology optimizes the operating
parameters for improved linea-
rity and tracking accuracy.
High-resolution D/A converters
provide for nanopositioning
that deserves this name.

With the E-725.3CM, PI for the
first time offers a digital con-
troller for the P-363 PicoCube™
(see p. 2-66), a fast precision
scanner for atomic force micro -
scopy.

Optional interfaces and analog
in- and outputs make it possi-
ble to process external sensor
or control values.

Digital Linearization and

Control Algorithms for

Highest Accuracy

Linearization algorithms based
on higher-order polynomials
improve the positioning accu-
racy to better than 0.01 % for
capacitive sensors, typically 
10 times better than achievable
with conventional controllers.

More than just a Controller –

Trajectory Control and Data

Recording

During fast periodic motion, as
typical for scanning applica-
tions, the tracking accuracy can

be further improved with
Dynamic Digital Linearization
(DDL, E-710.SCN). This option -
ally available control algorithm
reduces the tracking error by a
factor of up to 1000. 

This control algorithm enables
the spatial and temporal track -
ing during a dynamic scan. The
integrated wave generator can
output periodic motion profi-
les. In addition to sine and tri-
angle waves, arbitrary, user-
defined motion profiles can be
created and stored. The flexi-
bly configurable data recorder
enables simultaneous record -
ing and read-out of the corres-
ponding data. 

Extensive Software Support

The controllers are delivered
with Windows operating soft-
ware. Comprehensive DLLs
and LabVIEW drivers are a -
vail a ble for automated control.

Automatic Configuration

PI digital piezo controllers and
nanopositioning stages with
ID-Chip can be operated in any
combination, supported by the
AutoCalibration function of the
controller. Individual stage
data and optimized servo-con-
trol parameters are stored in
the ID-Chip and are read out
automatically by the digital
controllers.

E-725 Digital Piezo Controller
For 3-Axis High-Speed Precision Positioning Systems

� For Nanopositioning Systems with Capacitive Sensors

� 3-Channel Version

� Powerful Digital Controller: DSP 32-bit Floating Point,

225 MHz; 20 kHz Sampling Rate; 24-bit DAC

� Communication via Ethernet, USB, RS-232

� 4th Order Polynomial Linearization for 

Mechanics & Electronics

� Dynamic Digital Linearization (DDL) Option for Improved Path

Accuracy

� Auto-Loading of Calibration Data from Stage ID-Chip for

Interchangeability of Controller and Mechanics

� Additional High-Bandwidth Analog Control Input / 

Sensor Input

� Optional High-Speed Parallel I/O Interface

� Flexible Wave Generators

� Digital I/O Lines for Task Triggering

� Extensive Software Support

Ordering Information

E-725.3CD

Digital Multi-Channel Piezo
Controller, 3-Channel, Sub-D
Connector for Capacitive Sensors

E-725.3CM

Digital Multi-Channel Piezo
Controller, for PicoCube™ 
and Capacitive Sensors

Ask about custom designs

E-725 Digital 3-channel controller
with P-528 Z/tip/tilt 

nanopositioning system
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Piezo Flexure Stages /
High-Speed Scanning Systems

Nanopositioning / Piezoelectrics

Linear Actuators & Motors

Fast Steering Mirrors / 
Active Optics

Piezo Drivers / 
Servo Controllers

Piezoelectrics in Positioning

Nanometrology

Micropositioning

Linear

Vertical & Tip/Tilt

2- and 3-Axis

6-Axis

Single-Channel

Multi-Channel

Modular

Accessories

Index

Technical Data

Model E-725.3CD E-725.3CM Tolerance

Function Digital Controller for Digital Controller for 
Multi-Axis Piezo Multi-Axis Piezo
Nanopositioning Systems Nanopositioning Systems 
with Capacitive Sensors with Capacitive Sensors

Axes 3 3

Processor DSP 32-bit floating point, DSP 32-bit floating point, 
225 MHz 225 MHz

Sampling rate, servo-control 20 kHz 20 kHz

Sampling rate, sensor 20 kHz 20 kHz

Sensor

Servo characteristics P-I, two notch filters P-I, two notch filters

Sensor type Capacitive Capacitive

Sensor channels 3 3

Sensor bandwidth (-3 dB) 5.6 kHz 5.6 kHz max.

Sensor resolution 18 bit 18 bit

Ext. synchronization Yes Yes

Amplifier

Output voltage -30 to 135 V -250 to 250 V ±3 V

Amplifier channels 4 4

Peak output power per channel 25 W 47 W max.

Average output power per channel* 10 W 10 W max.

Peak output current per channel 190 mA 190 mA max.

Average output current per channel* 120 mA 60 mA max.

Current limitation Short-circuit proof Short-circuit proof

Resolution DAC 24 bit 24 bit

Interfaces and operation

Communication interfaces Ethernet, USB, RS-232 Ethernet, USB, RS-232

Piezo / sensor connector Sub-D special connector Sub-D special connector

Analog input 1 x Lemo, ±10 V, 18 bit 1 x Lemo, ±10 V, 18 bit

Digital input / output MDR20; 2 x IN, 8 x OUT MDR20; 2 x IN, 8 x OUT

Command set PI General Command Set (GCS) PI General Command Set (GCS)

User software NanoCapture™, PIMikroMove™ NanoCapture™, PIMikroMove™

Software drivers LabVIEW driver, DLLs LabVIEW driver, DLLs

Supported functionality Wave-Gen, Trigger I/O Wave-Gen, Trigger I/O

Display LEDs for Power, On Target, LEDs for Power, On Target,
Error, Cmd Error, Cmd

Linearization 4th order polynomial, 4th order polynomial, 

DDL (Dynamic Digital DDL (Dynamic Digital 

Linearization) Linearization)

Separate protective ground connector Yes Yes

Miscellaneous

Operating temperature range 5 to 50 °C 5 to 50 °C

Overheat protection Max. 71 °C, deactivation Max. 71 °C, deactivation 

of the piezo voltage output of the piezo voltage output

Mass 3.5 kg 3.6 kg

Dimensions 263 x 89 x 302 mm 263 x 89 x 302 mm

(with handles) (with handles)

Power consumption 70 W 70 W max.

Operating voltage 24 VDC from external 24 VDC from external

power supply (included) power supply (included)

* The total output power of all 4 amplifier channels should not exceed 34.5 W to avoid overcurrent (E-725 is equipped with a 3.15 AM fuse).




