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Amplifiers

                                                                    AB1A                    AB1A-3U                      AB2                          AB4                           AB5                            AB5-3U
        unique functionality                           nanomotion                 board level                 DC mode                       compact                    linear response,                linear response
                                                                basic                             3U format                   for ultra high                  amplifier                     operates with                   operates with 
                                                                                                                                       resolution                       package                     standard servo                  standard servo

     Supply Voltage (Vdc)                          48                            48                            24                             12                               24                                  24

     Packaging

                                                        panel mount             board level               panel mount               small panel             panel mount                 board level

                                                        box                           3u format                 box                             mount box              box                               3U format

Max # of HR Elements (1)                        

                                                               32                            32                            16                             4                                32                                  32

Max Motor Cable Length (3)                  15                            15                            20                            20                               20                                  20

Input Signals (2)                                       

                                                           ±10Vdc                    ±10Vdc                     ±10Vdc                     ±10Vdc                       ±10Vdc                          ±10Vdc

                                                                                                                                                         spi digital

Modes of Operation                         

                                                         velocity                      velocity                    velocity                       velocity                    velocity                         velocity

                                                         step gate                   step gate                  step gate                    step gate                 step gate                       step gate

                                                                                                                                                           UHR position

                                                               AB1A, AB1A-3U                                           AB2, AB5, AB5-3U                                                   AB4
                                                              regular                    low                               regular                             low                                         regular                     low
                                                              cable                       capacitance                   cable                               capacitance                             cable                        capacitance
                                                                                            cable                                                                    cable                                                                       cable

         1HR element                        0.5 to 5                 0.5 to 8                     0.5 to 10                      0.5 to 20                             0.5 to 10                0.5 to 20

         2HR elements                      0.5 to 5                 0.5 to 8                     0.5 to 10                      0.5 to 20                             0.5 to 10                0.5 to 20

         4 HR elements                     0.5 to 10               0.5 to 15                   0.5 to 10                      0.5 to 20                             0.5 to 10                0.5 to 20

         8 HR elements                     0.5 to 10               0.5 to 15                   0.5 to 10                      0.5 to 20                             NA                         NA

         16 HR elements                    0.5 to 10               0.5 to 15                   0.5 to 10                      0.5 to 20                             NA                         NA

         32 HR elements                    0.5 to 10               0.5 to 15                   0.5 to 10 (AB5)            0.5 to 20 (AB5)                    NA                         NA

         1 ST element                        3                           3                               NA                               0.5 to 10                              NA                         0.5 to 10m

         2 LS elements                       0.5 to 5                 NA                             NA                               NA                                       NA                         NA

         4 LS elements                       0.5 to 5                 NA                             NA                               NA                                       NA                         NA

         8 LS elements                       0.5 to 5                 NA                             NA                               NA                                       NA                         NA

Nanomotion offers 5 types of amplifiers to facilitate best performance of the motors.
AB1A- is the standard, heavy duty amplifier, widely used.

AB1A-3U- a board level AB1A amplifier card, in 3U format for motherboard interface.

AB2- facilitates additional ultra high resolution capabilities (UHR), down to 

1 nanometer, using the unique DC mode.

AB4- a compact amplifier, powered by 12V supply. 

AB5- the innovative linearized amplifier, yields excellent motion performance 

with any standard controller firmware.

AB5-3U- a board level AB5 amplifier card, in 3U format for motherboard interface.

Amplifiers
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Amplifiers     AB1A

• Digital drive handles up to 32 elements             •     Available in Eurocard 3µ format

• +/- 10V input from servo control                       •     Joystick input for open loop operation

• 2 optically isolated limits                                   •     Card interface is 48 pin 3 row connector

The AB1A amplifier is a single axis digital driver that can run one or

multiple Nanomotion motors in parallel. While operating in a closed loop servo

system, the driver works as a velocity amplifier, receiving a +/- 10 volt analog

command from the controller. The controller signal translates into AC voltage at

39.6 kHz to run the motor. In an open loop mode the amplifier can receive a signal

from an external joystick, providing motion in a continuous or stepping mode.

Features

Amplifier Specifications

Environmental
Operating temperature:                                            0 to 50˚C

Storage Temperature:                                               -40˚C to +70˚C

Humidity:                                                                0 to 80% 

Power Input:                                                           +48Vdc±5%

Max Motor Output:                                                  270 to 280Vrms

Power Consumption w/o Load:                                 +48Vdc/0.125A

Power Consumption with Max Load:                          +48Vdc/6.5Amax

Electrical 

Driving Capability:                     up to 32 elements 

(4 HR8 motors)

Analog Control Input

Input Voltage Range:                 +/-10V

Input Impedance:                     10 KΩ

Input Low Pass Filter:                2.7 KHz

Input Sampling Resolution:        10 bits

AB1A Amplifier
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AB2  Amplifiers

The AB2 amplifier combines the normal Velocity mode of

the AB1A amplifier, for servo operation, with the DC mode, for

Ultra-High resolution positioning.  The DC mode treats the motor

as a traditional piezo actuator, providing the ability to make

discrete moves at the 1 nanometer level.

The DC mode uses the same ±10v analog signal from the controller output 

and translates it to a ±300 nanometer position move capability, with 1 nanometer resolution.  

This function can be operated in an open loop or closed loop manner.  The switching between 

the Velocity mode and DC mode is done seamlessly through a discrete input signal.

• Ultra high resolution capability using DC mode

• Digital drive handles 16 HR motor elements

• Requires 24Vdc supply input

• Cable length up to 20m

• Over current and over voltage protection

Features

Environmental
Operating Temperature:                                            0 to 50˚C

Storage:                                                                  -40˚C to +70˚C

Humidity:                                                                up to 80%, non condensing

Electrical
Power Supply Input:                                                 +24 Vdc ±5% (stabilized)

Max Motor Output Voltage:                                       280 Vrms

Power Consumption without Load:                            +24 Vdc/200 mA

Power Consumption with Max Load:                          +24 Vdc/5A

AB2 Amplifier
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Amplifiers   AB4

The AB4 amplifier offers the same performance as the AB1A, in a

reduced package.  The AB4 operates off of 12Vdc supply input and can

drive up to 4 HR motor elements total, either (1) 4 element HR motor, or

multiple HR motors totaling 4 elements.

The AB4 is the smallest standard motor amplifier and is provided with a 26-pin rear

connector (26 pin, two row header). This connector provides access to all functionality (motor,

power inputs, limits, and I/O functions), making it easy to integrate.  Additional motor and power

inputs are available with standard connections on the front.

• Exceptionally compact mounting

• 12Vdc supply input

• Drives up to 4 HR motor elements

• Cable length up to 20m

• Over current and over voltage protection

Features

Environmental
Operating Temperature:                                            0 to 50˚C

Storage:                                                                  -40˚C to +70˚C

Humidity:                                                                up to 80%, non condensing

Electrical
Power Supply Input:                                                 +12 Vdc ±5% (stabilized)

Max Motor Output Voltage:                                       280 Vrms

Power Consumption without Load:                            +12 Vdc/300 mA

Power Consumption with Max Load:                          +12 Vdc/3.5A

AB4 Amplifier
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AB5 Amplifiers

Driving Capability:                                   up to 32 HR motor elements

Analog Control Input

Input Voltage Range:                               ±10V

Input Impedance:                                   10KΩ

Input Low Pass Filter:                               2.7 Khz

Input Sampling Resolution:                      10 bits + direction

• Compatible with any servo controller

• Linear velocity response at full command range

• Brake on or brake off upon command

• Drives up to 32 HR motor elements

• 24 Vdc supply input

The AB5 amplifier revolutionizes the driving concept for Nanomotion ceramic servo

motors, enabling a frictionless and smooth motion throughout the entire

velocity range.  At stop the inherent brake is activated, maintaining

the many advantages of brake at power off.  Consequently the control

scheme is simplified, facilitating the use of any low cost servo controller to

achieve outstanding performance.

As a result the whole range of controllers in the market place can be used

with Nanomotion motors, as well as generic control algorithms.  No custom algorithm is

needed to be used with Nanomotion motors.

In addition, exceptional control performance is achieved at servo systems, showing

robust performance at various working conditions.

Motor Performance Specifications

Features

Environmental
Operating Temperature:                             0 to 50˚C

Storage:                                                   -40˚C to +70˚C

Humidity:                                                 up to 80%,

                                                              non condensing

Electrical
Power Input:                                             +24 Vdc ±5% (stabilized)

Power Consumption without Load:             24 Vdc/200 mA

Power Consumption with Max Load:           24 Vdc/10A

AB5 Amplifier
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 

 

 

 

 

 






 













 






 

 

 









 




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


 

 

 

 

 

 






 








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 






 

 

 

FlexDC Motion Controller
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ASIC-1E-BD-00 Driver
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