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E-712 Digital Piezo Controller
Modular System for up to 6 Axes with Highest Precisfon
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E-712 digital controlier for nanop

systems with up

H Digital Controller of the Newest Generation: 600 MHz Tact
Rate; up to 50 kHz Servo Update Rate; Highly Stable 20-bit

D/A Converter

B Real-Time Operating System for Excellent Trajectory Control
B Modular Design for Greatest Flexibility in Meeting Custom

Requirements

B Auto-Loading of Calibration Data from Stage ID-Chip for
Interchangeability of Controller and Mechanics

| |
|
B Extensive Software Support

The E-712 digital piezo con-
troller is ideal when it comes to
meeting the most demanding
accuracy and dynamic-perfor-
mance requirements of multi-
axis nanopositioning systems.
The high-performance, real-
time operating system makes

ossible coordinated servo-
control of multiple axes (also in
parallel-kinematics systems)
and thus ensures excellent tra-
jectory control even during
complex motion. The modular
design allows flexible confec-
tion of systems supporting the
number of axes and channels
required for the application.
Flexibility in meeting cus-
tomers' needs is also behind
he interface design: The
optional analog inputs and out-
puts support processing exter-
nal sensor or control signals as
well as driving external ampli-
ers.

fi
2-140
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Versatile Interfaces: Ethernet, USB, RS-232
Optional High-Bandwidth Analog Inputs and Outputs

Digital Linearization and
Control Algorithms for
Highest Accuracy

Linearization algorithms based
on higher-order polynomials
improve the positioning accu-
racy to 0.01% of the travel
range. The high-speed proces-
sor with a sensor sampling rate
of 50 kHz, assures settling
times in the millisecond range
and below. The controller is
perfectly suited for high-
dynamic operation, thanks to
its high-resolution DA-convert-
ers and high-performance volt-
age amplifiers.

More than just a Controlier—
Trajectory Control and Data
Recording

During fast periodic motion, as
typical for scanning appli-
cations, the tracking accuracy
can be further improved with

Dynamic Digftal Linearization
(DDL, E-710.SCN). This option-
ally available control algorithm
reduces the tr%cking error by a
factor of up to 1000.

This control algorithm enables
the spatial and temporal track-
ing during a d\‘(namic scan. The
integrated wave generator can
save and output periodic
motion profiles. In addition to
sine and trianble waves, arbi-
trary, user-defined profiles can
be created. ThL flexibly config-
urable data recorder enables
simultaneousi recording and
read-out of the corresponding
data.

Flexible Analog Inputs

Four analog inputs allow differ-
ent configurations. As Control
In, the applied \voltage is corre-
lated to one of the motion axis
e.g. to give a target value.
Configured as the input line for
an external sensor signal the
inputs may be used for autofo-
cusing instead!of an integrated
sensor. %

Simple Systen}i Integration
All parameters! can be checked
and reset via software. System

setup and configuration is
done with the included Nano-

Ordering Information
E-712.3CD
Modular Digital Multi-Channel

Piezo Controller, 3 Channels,
Capacitive Sensors

E-712.3CDA

Modular Digital Multi-Channel
Piezo Controller, 3 Channels,
Capacitive Sensors,

Analog INs and OUTs

E-712.6CD

Modular Digital Multi-Channel
Piezo Controller, 6 Channels,
Capacitive Sensors

E-712.6CDA

Modular Digital Multi-Channel
Piezo Controller, 6 Channels,
Capacitive Sensors,

Analog INs and OUTs

Ask about custom designs!
Options and Accessories

E-710.SCN
DDL (Dynamic Digital Linearization)
Firmware Upgrade

E-711.i1B
Analog Cable for Analog 1/0,
BNC Connector, 1.5 m

E-711.i10
Analog Cable for Analog 1/0,
Solderable End, 1.5 m

Capture™ and PIMikroMove™
user-interface software. Inter-

facing to custom software is
facilitated with included Lab-

VIEW drivers and DLLs.

3 W 0

Frequmcydtc

|
E-712 operating limits with various PZT loads, capacitance is measured in pF
t
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System programming

is the

same with all Pl controllers, so
controlling a system with a
variety of different controllers
is possible without difficulty.

Technical Data
Model
Function

Axes
Processor

Sampling rate, servo-control

Sampling rate, sensor
Sensor

Servo characteristics
Sensor type

Sensor channels
Sensor bandwidth (-3 dB)
Sensor resolution

Ext. synchronization
Amplifier

Output voltage
Amplifier channels

Peak output power per channel
Average output power per channel

Peak current

Average current per channel
Current limitation
Resolution DAC

Interfaces and operation
Communication interfaces
Piezo / sensor connector

Analog infout

Digital infout
Command set

User software
Software drivers
Supported functionality
Display

Linearization

Miscellaneous

Operating temperature range

Overtemp protection

Mass
Dimensions

Power consumption
Operating voltage

Moving the NanoWnrld_

E-712.3CD/E-712.3CDA

Modular digital controller for multi-axis
piezo nanopositioning systems

with capacitive sensors

3

PC-based, 600 MHz,

real-time operating system

50 kHz

50 kHz

P-1, two notch filters
Capacitive

3

5.6 kHz

16-bit

Yes

-30 to +135 V

4

6W

35W

140 mA

60 mA
Short-circuit-proof
20-bit

Ethernet, USB, RS-232

Sub-D special

E-712.3CD: none

E-712.3CDA: 4 x in, 4 x out (LEMO), =10 V
MDR20; 2 x IN, 8 x QUT: TTL

Pl General Command Set (GCS)
NanoCapture™, PIMikroMove®

LabVIEW drivers, DLLs

Wave gen, trigger I/O

LEDs for OnTarget, Err, Power

4" order polynomials,

DDL option (Dynamic Digital Linearization)

5 to 50 °C

Max. 75 °C,

deactivation of the piezo voltage output
5.35 kg/5.53 kg

9,5" chassis,

236 x 132 x 296 mm + handles

(47 mm length)

100 W max.
90 to 240 VAC, 50-60 Hz

| WWW.pi.ws
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: Linear Actuators & Motors
|

Nanopositioning / Piezoelectrics

Piezo Flexure Stages/
High-Speed Scanning Systems

Linear
| Vertical & Tip/Tilt
2- and 3-Axis

E-712,6CD/E-712.6CDA i
Modular digital controller for multi-axis
piezo nanopositioning systems

with capacitive sensors

6
PC-based, 600 MHz,

Fast Steering Mirrors /
Active Optics

. - Single-Channel |
real-time operating system |
20 kHz Multi-Channel {
20 kHz

Accessories

P-I, two notch filters
Capacitive

6

5.6 kHz

16-bit

Yes Micropositioning

Piezoelectrics in Pasitioning

Nanometrology

-30to +135 V

8

6W

3EW

140 mA

60 mA
Short-circuit-proof
20-bit :

Index

Etherngt, USB, RS-232

Sub-D special

E-712.6CD: none

E-712.6CDA: 4 x in, 4 x out (LEMO), +10 V
MDR20; 2 x IN, 8 x OUT; TTL

Pl General Command Set (GCS)
NanoC%aptureTM, PIiMikroMove®
LabVIEW drivers, DLLs

Wave gen, trigger /O

LEDs for OnTarget, Err, Power

4 ordgr polynomials,

DDL option (Dynamic Digital Linearization)
5 to 50°C

Max. 75 °C,

deactivation of the piezo voltage output
5.78 kg/5.96 kg

9,5" chassis,

236 x 1832 x 296 mm + handles

(47 mm length)

100 W max.

90 to 240 VAC, 50-60 Hz
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