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PiezoMike Linear Actuator
MiNiMUM D iMENs iONs,  H iGH FORCEs,  sTABLE  pOs iT iON iNG

Linear Actuator with PIShift Piezomotor
Linear screw-type actuator with PIShift piezo inertia 
drive for high-resolution and stable positioning. 
Open-loop operation

PIShift Piezomotors
Compact, cost-effective inertia drive (Stick-Slip). When 
at rest, the drive is self-locking and therefore requires no 
current and generates no heat. It holds the position with 
maximum force

Alignment of Mechanical and Optical Components
Stable alignment of optical paths. Long-term positioning 
stability: High stability in target position, reliable start-
up even after longer downtimes. High holding force and 
resolution by combining piezo actuators with mechanical 
thread translation. Vacuum-compatible to 10-6 hPa

PiezoMike linear actuators replace manual micrometer screws in tip/tilt mirror 
mechanics P
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N-470
 ■ Holding force >100 N

 ■ Step size 30 nm

 ■ Travel range 7.4 mm

 ■ Compact design

 ■ Feed force 22 N
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PiezoMike Linear Actuator�
Min imum D imens i ons ,  H igh  Forces ,  S tab l e  Pos i t i on i ng
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Preliminary data N-470 Unit 

Active axes X  

Motion and positioning   

Travel range  7.4 mm 

Max. step size in step mode 0.03 µm 

Step frequency 2000 Hz 

Max. velocity in full-step mode* 0.06 mm/s 

Mechanical properties   

Stiffness in motion direction 15.5 N/µm 

Feed force (active) 22 N 

Holding force (passive) >100 N 

Permissible lateral force 1 N 

Drive properties   

Drive type PIShift inertia drive  

Max. operating voltage 80 V 

Max. power consumption 6.4 W 

Miscellaneous   

Operating temperature range 10 to 40 °C 

Material Screw: Stainless steel, Case: Aluminum  

Dimensions 16 mm × 28 mm × 48 mm  

Mass 80 g 

Cable length 2 m 

Connector DIN 4-pin  

Recommended controller / driver E-870 PIShift drive electronics  

*   Short-term, depending on drive electronics.

N-470, dimensions in mm
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All information provided in this drawing is to be considered
confidential, proprietary and secret information. It is intended
only for the use of the individual or entity to whom it is sent. 
Individual or entity agrees to not disseminate or copy this
information to anyone other than originally specified without 
the written consent of  PHYSIK INSTRUMENTE GmbH & Co.
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PIShift Drive Electronics
V E R S AT I L E  A N D  C O S T- E F F E C T I V E

E-870
�  For PIShift and PiezoMike piezo 

inertia drives

�  Ideal for OEM applications

�  One to four actuators, 
serial control (through 
demultiplexing)

�  With digital USB interface
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Drive electronics for one to four axes
OEM module with solder pins or on carrier board with con-
nectors and terminal strips for the operation of open-loop 
PIShift piezo inertia drives

Operating modes
Full-step mode, max. piezo voltage 0 to 100 V (confi gurable). 
Various command modes. Confi guration of the operating 
parameters can be programmed via USB or via hardware 
settings. Serial control of up to 4 actuators by one unit

Interfaces
USB for control, confi guration and for fi rmware updates. 
Interfaces for TTL and analog control. Optional SPI interface

Fields of application
Lab automation, medical technology, handling

Related products
N-412 • N-422 PIShift linear actuator

E-870.10: Single-channel driver for piezo inertia drives (to be plugged in 
or soldered)

The E-870.41 allows the serial control of up to four PIShift or PiezoMike 
actuators through demultiplexing

E870_Datasheet.indd   1 02.05.13   11:57
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PIShift Drive Electronics
Versa t i l e  and  Cos t -E f f ec t i v e



 L I N E A R  A C T U A T O R S  &  M O T O R S  |  W W W . P I . W S

A
p

p
en

d
ix

M
ic

ro
p

o
si

ti
o

n
in

g
N

an
o

m
et

ro
lo

g
y

H
ex

ap
o

d
 S

ys
te

m
s

N
an

o
p

o
si

ti
o

n
in

g
 &

 
P

ie
zo

el
ec

tr
ic

s 
P

IS
h

if
t 

M
o

to
rs

 / 
A

ct
u

at
o

rs

Perliminary Data E-870.10 E-870.11 E-870.41

Function Drive electronics for PIShift linear drives, Drive electronics for PIShift linear drives, Drive electronics for PIShift linear dri-
 OEM circuit board with solder pins OEM circuit board with connectors ves, OEM circuit board with connectors

Channels 1 1 4 (serial control through 
   demultiplexing)

Amplifier 

Channels 1 1 1 (4-fold demultiplexing)

Output voltage 0 to 100 V 0 to 100 V 0 to 100 V

Peak output power 30 W 30 W 30 W

Output current/channel (<5 ms) ±650 mA ±650 mA ±650 mA

Interface and operation

Communication interfaces USB 2.0, analog Interface,   USB 2.0, analog Interface,  USB 2.0, analog Interface, 
 ±10 V, 10 bit ADC, TTL inputs ±10 V, 10 bit ADC, TTL inputs ±10 V, 10 bit ADC, TTL inputs

Actuator connection Solder pins DIN 4-pin DIN 4-pin

Analog and digital inputs Solder pins Terminal strip Terminal strip

Digital output Overtemperature protection indicated at 75°C, operating status and error output

Command set PI GCS 2 PI GCS 2 PI GCS 2

User software Configuration and operation tool Configuration and operation tool Configuration and operation tool

Software drivers LabVIEW driver, shared LabVIEW driver, shared LabVIEW driver, shared
 libraries for Windows libraries for Windows libraries for Windows

Supported functionality Alternative command modes:
 pulse-controlled, pulse slope-controlled, quadrature decoder control, analog velocity control

Display – LED display for operation, error status LED display for operation, error 
  and overtemperature protection status and overtemperature protection

Manual control – Integrated pushbutton control Integrated pushbutton control
  forwards/backwards, joystick  forwards/backwards, joystick 
  via USB via USB

Miscellaneous

Operating temperature range 0 to 50°C 0 to 50°C 0 to 50°C

Overtemp protection Deactivation at 85°C Deactivation at 85°C Deactivation at 85°C

Dimensions 76 mm × 61 mm × 20 mm 92.5 mm × 104 mm × 36 mm 92.5 mm × 105 mm × 36 mm

Mass 100 g 172 g 185 g

Operating voltage 12 to 24 V (power supply not 12 to 24 V (power supply not 12 to 24 V (power supply not
 included in the scope of delivery) included in the scope of delivery) included in the scope of delivery)

Max. power consumption 35 W 35 W 35 W

E870_Datasheet.indd   2 02.05.13   11:57
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M-231 M-232 N-381M-230
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M-231 M-232 M-230 N-381

	 Slim gear motor
	 Highly compact 

through folded drive
	 High resolution

	 Nanometer precision 
with piezomotor, 
optionally nonmagne-
tic

Dimensions in mm Ø 19 × 134 20 × 49 × 72 Ø 19 × 175 to 205 Ø 25 × 121.5

Travel range in mm 17 17 10 to 25 30

Axial force in N 40 40 up to 70 10

Max. velocity  
in mm/s

1.5 1.5 1.2 to 2 10

Design resolution in µm 0.007 0.007 0�.0046 to 0.037 0.02

Min. incremental motion  
in µm

0.1 0.1 0.05 0.02

Backlash in µm 2 2 2 0.2

Unidirectional  
repeatability in µm

±0.2 ±0.2 ±0.1 0.1

Motor type
DC gear motor, 2-phase 
stepper motor

DC gear motor, 2-phase 
stepper motor

DC gear motor, 
2-phase stepper motor

NEXACT® piezo 
stepping drive

Recommended controller
C-863 single-axis
C-884 up to 4 axes

C-863 single-axis
C-884 up to 4 axes

C-863 single-axis
C-884 up to 4 axes
C-663 single-axis

E-861 single-axis

All product details can be found at www.pi.ws and www.pimicos.com6

Compact Linear Actuators�
For  A l i gnment  o f  Op tomechan i ca l  Components
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Perliminary Data E-870.10 E-870.11 E-870.41

Function Drive electronics for PIShift linear drives, Drive electronics for PIShift linear drives, Drive electronics for PIShift linear dri-
 OEM circuit board with solder pins OEM circuit board with connectors ves, OEM circuit board with connectors

Channels 1 1 4 (serial control through 
   demultiplexing)

Amplifier 

Channels 1 1 1 (4-fold demultiplexing)

Output voltage 0 to 100 V 0 to 100 V 0 to 100 V

Peak output power 30 W 30 W 30 W

Output current/channel (<5 ms) ±650 mA ±650 mA ±650 mA

Interface and operation

Communication interfaces USB 2.0, analog Interface,   USB 2.0, analog Interface,  USB 2.0, analog Interface, 
 ±10 V, 10 bit ADC, TTL inputs ±10 V, 10 bit ADC, TTL inputs ±10 V, 10 bit ADC, TTL inputs

Actuator connection Solder pins DIN 4-pin DIN 4-pin

Analog and digital inputs Solder pins Terminal strip Terminal strip

Digital output Overtemperature protection indicated at 75°C, operating status and error output

Command set PI GCS 2 PI GCS 2 PI GCS 2

User software Configuration and operation tool Configuration and operation tool Configuration and operation tool

Software drivers LabVIEW driver, shared LabVIEW driver, shared LabVIEW driver, shared
 libraries for Windows libraries for Windows libraries for Windows

Supported functionality Alternative command modes:
 pulse-controlled, pulse slope-controlled, quadrature decoder control, analog velocity control

Display – LED display for operation, error status LED display for operation, error 
  and overtemperature protection status and overtemperature protection

Manual control – Integrated pushbutton control Integrated pushbutton control
  forwards/backwards, joystick  forwards/backwards, joystick 
  via USB via USB

Miscellaneous

Operating temperature range 0 to 50°C 0 to 50°C 0 to 50°C

Overtemp protection Deactivation at 85°C Deactivation at 85°C Deactivation at 85°C

Dimensions 76 mm × 61 mm × 20 mm 92.5 mm × 104 mm × 36 mm 92.5 mm × 105 mm × 36 mm

Mass 100 g 172 g 185 g

Operating voltage 12 to 24 V (power supply not 12 to 24 V (power supply not 12 to 24 V (power supply not
 included in the scope of delivery) included in the scope of delivery) included in the scope of delivery)

Max. power consumption 35 W 35 W 35 W
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No other company in the world offers a broader and deeper portfolio of precision motion 
technologies than the PI Group. Continuous growth through the development of novel 
products and technologies is one of the main characteristics of the PI Group. 

With more than 700 highly qualified employees all over the world, research and manufacturing 
centers on three continents and subsidiaries in 13 countries, the PI Group is in a position to fulfill 
almost any requirement with regard to innovative precision motion technology.

Physik Instrumente (PI) – Precision Positioning for Industry and Research

PI was founded more than four decades ago and is considered today a global market and 
technology leader in the field of precision positioning technology with accuracies to the sub-
nanometer range. At the development and manufacturing site in Karlsruhe, more than 350 
employees work on high-resolution drive systems and positioning solutions.

PI Ceramic – Piezo Technology Specialist

PI Ceramic currently employs 200 people. It was founded in Lederhose (Thuringia, Germany) in 
1992 as development and manufacturing site for piezoelectric transducers. Today, it is one of the 
world leaders in the field of piezo actuators and sensors used for wealth of applications, reaching 
from precision positioning to metrology, and from ultrasound generation to energy recovery.

PI miCos – Motion Control and Systems Integration

PI miCos, founded in 1990 in Eschbach, Germany, joined the PI Group in 2011. With currently 
more than 60 employees, the company develops, produces and markets unique systems and 
components for high-precision positioning applications throughout the world. It mainly focuses 
on positioning technology under vacuum conditions, air-bearing solutions, linear motors and 
integration of complex systems such as used in beamline instrumentation.

Typical for PI: PIFOC® objective scanner – 
nanometer resolution for precision focus  
control in microscopy

SpaceFAB positioning system from PI miCos. 
Parallel kinematics for positioning in up to six 
degrees of freedom

PICMA® multilayer piezo actuators from  
PI Ceramic with all-ceramic coating for  
optimum reliability and lifetime

PI Group�  
Un ique  i n  P i e zo  Techno l ogy  and  Prec i s i on  Pos i t i on i ng
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JAPAN

PI Japan Co., Ltd.
Business Center Bldg. 5F
2-38-5 Akebono-cho
Tachikawa-shi, Tokyo 190-0012
Tel. +81 (42) 526 7300
Fax +81 (42) 526 7301
info@pi-japan.jp
www.pi-japan.jp

PI Japan Co., Ltd.
Hanahara Daini Bldg. #703
4-11-27 Nishinakajima
Yodogawa-ku, Osaka-shi
Osaka 532-0011
Tel. +81 (6) 6304 5605
Fax +81 (6) 6304 5606
info@pi-japan.jp
www.pi-japan.jp

ITALY

Physik Instrumente (PI) S. r. l.
Via G. Marconi, 28
20091 Bresso (MI)
Tel. +39 (02) 665 011 01
Fax +39 (02) 610 396 56
info@pionline.it
www.pionline.it

CHINA

Physik Instrumente 
(PI Shanghai) Co., Ltd.
Building No. 7-106
Longdong Avenue 3000
201203 Shanghai, China
Tel. +86 (21) 518 792 98
Fax +86 (21) 687 900 98
info@pi-china.cn
www.pi-china.cn

UK & IRELAND

 PI (Physik Instrumente) Ltd.
Trent House, University Way,
Cranfield Technology Park,
Cranfield, Bedford MK43 0AN
Tel. +44 (1234) 756 360
Fax +44 (1234) 756 369
uk@pi.ws
www.physikinstrumente.co.uk

FRANCE

PI France S.A.S.
244 bis, avenue Marx Dormoy
92120 Montrouge
Tel. +33 (1) 55 22 60 00
Fax +33 (1) 41 48 56 62
info.france@pi.ws
www.pifrance.fr

Subsidiaries
USA (East) & CANADA USA (West) & MEXIKO

PI (Physik Instrumente) L.P.
16 Albert St.
Auburn, MA 01501
Tel. +1 (508) 832 3456
Fax +1 (508) 832 0506
info@pi-usa.us
www.pi-usa.us

PI (Physik Instrumente) L.P.
5420 Trabuco Rd., Suite 100
Irvine, CA 92620
Tel. +1 (949) 679 9191
Fax +1 (949) 679 9292
info@pi-usa.us
www.pi-usa.us

SOUTH EAST ASIA 

PI (Physik Instrumente) 
Singapore LLP
20 Sin Ming Lane 
#05-60 Midview City
Singapore 573968 
Tel. +65 665 98400
Fax +65 665 98404
info-sg@pi.ws
www.pi-singapore.sg
For ID / MY / PH / SG / TH

KOREA

PI Korea Ltd.
6F Jeongu Bldg.
Cheonho-Daero 1111
Gangdong-gu
138-814 Seoul
Tel. +82 (2) 475-0060
Fax +82 (2) 475-3663
info-kr@pi.ws
www.pi-korea.ws

Headquarters
GERMANY

Physik Instrumente (PI)
GmbH & Co. KG
Auf der Roemerstr. 1
76228 Karlsruhe
Tel. +49 (721) 4846-0
Fax +49 (721) 4846-1019
info@pi.ws
www.pi.ws

PI miCos GmbH
Eschbach 
info@pimicos.de
www.pimicos.com

PI Ceramic GmbH
Lederhose
info@piceramic.de
www.piceramic.com

PI Catalog – Finding the Right Solution, 
Quickly and Reliably

Request Now!
The PI catalog 2013/2014 displays the PI Group’s technical 
expertise in all precision positioning sectors on 270 pages. 
Here PI presents its wide range of high-performance pre-
cision positioning systems: Different drive technologies 
based on piezo elements as well as electrical and magnetic 
principles and their integration in positioning systems with 
up to six axes.

Get important background knowledge: Technical tutorials 
give you detailed information about the technologies used 
in the broad and deep product portfolio of PI (Physik 
Instrumente), PI miCos and PI Ceramic, expert in piezo 
technology.

© Physik Instrumente (PI) GmbH & Co. KG
All contents, including texts, graphics, data etc., as well as their layout, are 
subject to copyright and other protective laws. Any copying, modification 
or redistribution in whole or in parts is subject to a written permission of PI.

Although the information in this document has been compiled with the 
greatest care, errors cannot be ruled out completely. Therefore, we cannot 
guarantee for the information being complete, correct and up to date. Illus-
trations may differ from the original and are not binding. PI reserves the 
right to supplement or change the information provided without prior 
notice.

pi_rueckseite_e_210x280.indd   1 30.04.13   13:36
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Perliminary Data E-870.10 E-870.11 E-870.41

Function Drive electronics for PIShift linear drives, Drive electronics for PIShift linear drives, Drive electronics for PIShift linear dri-
 OEM circuit board with solder pins OEM circuit board with connectors ves, OEM circuit board with connectors

Channels 1 1 4 (serial control through 
   demultiplexing)

Amplifier 

Channels 1 1 1 (4-fold demultiplexing)

Output voltage 0 to 100 V 0 to 100 V 0 to 100 V

Peak output power 30 W 30 W 30 W

Output current/channel (<5 ms) ±650 mA ±650 mA ±650 mA

Interface and operation

Communication interfaces USB 2.0, analog Interface,   USB 2.0, analog Interface,  USB 2.0, analog Interface, 
 ±10 V, 10 bit ADC, TTL inputs ±10 V, 10 bit ADC, TTL inputs ±10 V, 10 bit ADC, TTL inputs

Actuator connection Solder pins DIN 4-pin DIN 4-pin

Analog and digital inputs Solder pins Terminal strip Terminal strip

Digital output Overtemperature protection indicated at 75°C, operating status and error output

Command set PI GCS 2 PI GCS 2 PI GCS 2

User software Configuration and operation tool Configuration and operation tool Configuration and operation tool

Software drivers LabVIEW driver, shared LabVIEW driver, shared LabVIEW driver, shared
 libraries for Windows libraries for Windows libraries for Windows

Supported functionality Alternative command modes:
 pulse-controlled, pulse slope-controlled, quadrature decoder control, analog velocity control

Display – LED display for operation, error status LED display for operation, error 
  and overtemperature protection status and overtemperature protection

Manual control – Integrated pushbutton control Integrated pushbutton control
  forwards/backwards, joystick  forwards/backwards, joystick 
  via USB via USB

Miscellaneous

Operating temperature range 0 to 50°C 0 to 50°C 0 to 50°C

Overtemp protection Deactivation at 85°C Deactivation at 85°C Deactivation at 85°C

Dimensions 76 mm × 61 mm × 20 mm 92.5 mm × 104 mm × 36 mm 92.5 mm × 105 mm × 36 mm

Mass 100 g 172 g 185 g

Operating voltage 12 to 24 V (power supply not 12 to 24 V (power supply not 12 to 24 V (power supply not
 included in the scope of delivery) included in the scope of delivery) included in the scope of delivery)

Max. power consumption 35 W 35 W 35 W
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