
Datasheet

A1110-40-QE
4-Quadrant Voltage and Current Amplifier

DC – 1 MHz

Revision 3.0
DS-11100080-04



1 Product Description
The A1110-40-QE is a linear, extreme-broadband, precision power amplifier designed for all 
applications which require fast-changing signals with high performance.

The A1110-40-QE can be operated as a voltage amplifier or current amplifier. The current amplifier 
offers a constant, frequency-invariant output current for inductive loads.

Three optional operating voltages per polarity are available for high-voltage/low-current or low-
voltage/high-current applications. The voltage switch-over can be implemented optionally as 
manual or automatic. Especially in case of very low-impedance loads, the operating voltage can be
reduced to 1/10 which is associated with a corresponding reduction of the power loss.

Output voltage and output current can be limited and observed on low-impedance monitor 
outputs.

The device is equipped with a temperature-controlled, quietly-running fan. As well as an over-
temperature protection, a power-loss calculation and an absolute-current monitoring guarantees 
perfect short-circuit and overload protection.

An interlock offers the possibility of a remote-controlled security system.

The device can be operated by using elements on the front panel. Additionally the device can be 
controlled with the supplied A1110 Control Software via an USB connection.

The device’s functionality can even be extended by several product options.

Please find the latest release of this datasheet on our website:
www.drhubert.com
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2 Features
• 4-quadrant voltage and current amplifier

• Fully configurable and operable by means of the supplied software

• Output voltage max. 75 V

• Output current max. 40 A

• Output current 80 A
  
/ 5 ms

• Symmetrical input

• Series / parallel input connection in case of higher voltage / current requirements

• USB port as standard (LAN interface optional)

• Auto-commutating voltage supply

• Interlock

• Voltage / current monitor output

• Sensing Inputs

• Up to 6 configurable compensation networks for inductive loads in current amplifier mode. 
Four general-purpose networks are onboard per default.

• Prepared for rack mounting

3 Applications
• General lab applications for research, development and testing

• EMC testing

• Material testing

• MRI

• Component tests

• Plunger coil drives

• Piezo actuation

• Generation of magnetic fields (e.g. with Helmholtz coils)

• Medical engineering

• Laser technology

• Plasma technology
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4 Control Software
The scope of delivery includes an application software that ensures fully remote-controlled 
operation and comprehensive configuration of the amplifier via the USB or LAN interface. In this 
context, disclosure of the line commands guarantee trouble-free integration of existing automated 
test systems.

5 Pictures
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Figure 1: A1110-Control Main Menu



6 Current Amplifier
In current control mode, the A1110-40-QE behaves like a voltage-controlled current source and 
delivers a nearly frequency-independent constant load current to an inductive load. 

The following compensation networks are equipped ex works.

No Load Rc Cc Current Range

1 1 Ohm + 500 uH 100 kOhm 10 nF high

2 0,1 Ohm + 200 uH 68 kOhm 4,7 nF high

3 1 Ohm + 1mH 150 kOhm 22 nF high

4 4 Ohm + 1,8 mH 200 kOhm 1 nF high

5  0,078 R + 88 uH 80 kOhm 6,8 nF high

6  Reserved for Option-01

The selection is made by our A1110-QE-Control software. Please also note the corresponding 
recommended current measuring range.

If none of the above compensation networks is suitable for your application, please order your 
amplifier with Option-01: Custom Current Amplifier. Our engineers will design a custom 
compensation network specific for your needs. You can add additional networks to your amplifier. 
Up to six customs networks are possible as existing ones can be removed.

We would be pleased to assist you in the realization of a compensation network for your 
application.
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7 Specifications
Parameters Specification Conditions / Moments

Controlled Voltage Mode 25° C ambient temperature 

Continuous operation

Input Impedance 100 kOhm unbalanced, 1kHz
200 kOhm balanced, 1kHz

Maximum Input Level 10V < 1 % THD, 1 kHz, 8 Ohm Load

Common-Mode Rejection Ratio > 60 dB Rs= 50 Ohm, 10 Hz – 200 kHz,
re +34.5 dBV @ Output

Small Signal Frequency Response DC - 200 kHz +0, -0.5 dB, @ 10 kOhm, High Voltage Mode
DC - 1 MHz +0, -3.0 dB, @ 10 kOhm, High Voltage Mode

Power Bandwidth DC – 200 kHz +0, -3.0 dB

Phase response +0, -5 degrees 10 Hz - 30 kHz

Max. Output Current ± 40 Adc continuous
± 80 Apeak Pulse, width=5ms, duty cycle 0.25%,

fix or automatic mode
Max. Output Voltage ± 75 V
Slew Rate 70 V/uSec

Output Noise
10 Hz - 22 kHz < 354 uV ( < -69 dBV ) All Voltage Modes

Input shorted 8 Ohm Load
10 Hz - 200 kHz < 800 uV ( < -62 dBV ) All Voltage Modes

Input shorted 8 Ohm Load

Signal-to-Noise Ratio

10 Hz - 22 kHz < -103 dB re +34.5 dBV, < 1% THD
8 Ohm Load
High Voltage Mode

10 Hz – 200 kHz < -96 dB re +34.5 dBV, < 1% THD
8 Ohm Load
High Voltage Mode

Max. Output Power 1200 W

Max. Sink Power 600 W

Voltage Monitor ± 100 mV  1 V ± 0.5 %≙ DC – 100 kHz

Current Monitor High Current Range:
± 1V  10 A ± 1 %≙

DC – 100 kHz
Shunt = 5.4 mOhm
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Parameters Specification Conditions / Moments
Gain
Controlled Voltage Mode 1 V / 10 V; ± 0.1% 

(±0.01%/°C)
Uin / Uout

Controlled Current Mode 1 V / 10 A Uin / Iout

Physical Characteristics
AC Power 230 VAC / 50 Hz
Remote control USB

Ethernet (Option)
Operating Temperature 10 °C to 55 °C
Humidity 80% or less non-condensing
Cooling Forced air
Dimensions (W x H x D) 450 x 198 x 676 mm
Weight Approx. 30 kg

The A1110-40-QE is equipped with three operating voltages and the two auto and manual 
operating modes.

Mode +operating voltage -operating voltage

Auto 10 V, 35 V, 90 V -10 V, -35 V, -90 V

Manual: +Umid 35 V auto

Manual: +Uhigh 90 V auto

Manual: -Umid auto -35 V

Manual: -Uhigh auto -90 V

Manual: +Umid, -Umid 35 V -35 V

Manual: +Uhigh, -Umid 90 V -35 V

Manual: +Uhigh, -Uhigh 90 V -90 V

Manual: +Umid, -Uhigh 35 V -90 V

In auto mode the operating voltage is automatically switched on the basis of the signal amplitude. 
This mode is suitable for real-time applications with DC voltages and sine-wave signals, with which
high sink power is required at inductive loads.
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7.1 Pulse Response
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Figure 3: C3: Output Voltage; C4: Output Current
Vin: 10 kHz , Load: 2,5 Ohm



7.2 Frequency Response
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Figure 5: Output Voltage @ 2,5 Ohm
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Figure 4: Output Voltage @ 1 Ohm



7.3 Output Current Capability versus Output Voltage
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Figure 6  Operating Voltage: auto mode; Output Voltage: DC
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Figure 7 Operating Voltage: auto mode; Output Voltage: AC < 10 kHz
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Conditions1./3. Quadrant751640701540651540601540551540501440481240401140351040301040244080203880183580163180142880122680102380822806208041980DC, Auto Mode2./4.Quadrant7574070740658406084055940501040481040401240351340301540241880202080182280162380142680122880103180834806398044080ConditionsOutput Voltage Range:1Hz-10kHz, Auto Mode1./3. Quadrant753280resitive load7032806532806030805534805029804826804023803521803019802440802040801840801640801440801240801040808388063880436801Hz-10kHz, Auto Mode2./4.Quadrant751380inductive load7014806516806017805520805021804823804028803534803040802440802040801840801640801440801240801040808408064080440801Hz-10kHz, Auto Mode2./4.Quadrant751340active load701340651440601540551640501840482040402340352640303040243480203780183480163480144080124080104080840806408044080ConditionsOutput Voltage Range:1.Range: +30V/-30V1./3. Quadrant304040resitive load244080204080184080164080144080124080104080840806388043880>1Hz, ps mid2./4.Quadrant301940inductive load242080202380182480162880142880123080103280832806388043880>1Hz, ps mid2./4.Quadrant301740active load241980202080182280162380142480122580102680827806288043080Output Voltage Range:2.Range: +75V/-75V1./3. Quadrant753260resitive load70326065326034605532605029604826604023603521603019802418802017801816801616801414801213801013808128061280411802./4.Quadrant75140inductive/active  load651406014055240502404824040340353403034024540205401854016540146401264010740874067404740

Output Voltage Range:DC, Auto ModeOutput Voltage,[Vpeak]Max. Continuous Output Current, [Adc]Peak Output Current for 500ms, dc=5%[Adc]DC, Auto ModeOutput Voltage,[Vpeak]Max. Continuous Output Current, [Ap]Peak Output Current for 500ms, dc=5%[Adc]Output Voltage,[Vpeak]Max. Continuous Output Current, [Ap]Peak Output Current for 500ms, dc=5%[Adc]>1Hz, ps midOutput Voltage,[Vpeak]Max. Continuous Output Current, [Adc], Auto-ModePeak Output Current for 500ms, dc=5%[Adc]>1Hz, ps high>1Hz, ps high

Conditions1./3. Quadrant751640701540651540601540551540501440481240401140351040301040244080203880183580163180142880122680102380822806208041980DC, Auto Mode2./4.Quadrant7574070740658406084055940501040481040401240351340301540241880202080182280162380142680122880103180834806398044080ConditionsOutput Voltage Range:1Hz-10kHz, Auto Mode1./3. Quadrant753280resitive load7032806532806030805534805029804826804023803521803019802440802040801840801640801440801240801040808388063880436801Hz-10kHz, Auto Mode2./4.Quadrant751380inductive load7014806516806017805520805021804823804028803534803040802440802040801840801640801440801240801040808408064080440801Hz-10kHz, Auto Mode2./4.Quadrant751340active load701340651440601540551640501840482040402340352640303040243480203780183480163480144080124080104080840806408044080ConditionsOutput Voltage Range:1.Range: +30V/-30V1./3. Quadrant304040resitive load244080204080184080164080144080124080104080840806388043880>1Hz, ps mid2./4.Quadrant301940inductive load242080202380182480162880142880123080103280832806388043880>1Hz, ps mid2./4.Quadrant301740active load241980202080182280162380142480122580102680827806288043080Output Voltage Range:2.Range: +75V/-75V1./3. Quadrant753260resitive load70326065326034605532605029604826604023603521603019802418802017801816801616801414801213801013808128061280411802./4.Quadrant75140inductive/active  load651406014055240502404824040340353403034024540205401854016540146401264010740874067404740

Output Voltage Range:DC, Auto ModeOutput Voltage,[Vpeak]Max. Continuous Output Current, [Adc]Peak Output Current for 500ms, dc=5%[Adc]DC, Auto ModeOutput Voltage,[Vpeak]Max. Continuous Output Current, [Ap]Peak Output Current for 500ms, dc=5%[Adc]Output Voltage,[Vpeak]Max. Continuous Output Current, [Ap]Peak Output Current for 500ms, dc=5%[Adc]>1Hz, ps midOutput Voltage,[Vpeak]Max. Continuous Output Current, [Adc], Auto-ModePeak Output Current for 500ms, dc=5%[Adc]>1Hz, ps high>1Hz, ps high

Conditions1./3. Quadrant751640701540651540601540551540501440481240401140351040301040244080203880183580163180142880122680102380822806208041980DC, Auto Mode2./4.Quadrant7574070740658406084055940501040481040401240351340301540241880202080182280162380142680122880103180834806398044080ConditionsOutput Voltage Range:1Hz-10kHz, Auto Mode1./3. Quadrant753280resitive load7032806532806030805534805029804826804023803521803019802440802040801840801640801440801240801040808388063880436801Hz-10kHz, Auto Mode2./4.Quadrant751380inductive load7014806516806017805520805021804823804028803534803040802440802040801840801640801440801240801040808408064080440801Hz-10kHz, Auto Mode2./4.Quadrant751340active load701340651440601540551640501840482040402340352640303040243480203780183480163480144080124080104080840806408044080ConditionsOutput Voltage Range:1.Range: +30V/-30V1./3. Quadrant304040resitive load244080204080184080164080144080124080104080840806388043880>1Hz, ps mid2./4.Quadrant301940inductive load242080202380182480162880142880123080103280832806388043880>1Hz, ps mid2./4.Quadrant301740active load241980202080182280162380142480122580102680827806288043080Output Voltage Range:2.Range: +75V/-75V1./3. Quadrant753260resitive load70326065326034605532605029604826604023603521603019802418802017801816801616801414801213801013808128061280411802./4.Quadrant75140inductive/active  load651406014055240502404824040340353403034024540205401854016540146401264010740874067404740

Output Voltage Range:DC, Auto ModeOutput Voltage,[Vpeak]Max. Continuous Output Current, [Adc]Peak Output Current for 500ms, dc=5%[Adc]DC, Auto ModeOutput Voltage,[Vpeak]Max. Continuous Output Current, [Ap]Peak Output Current for 500ms, dc=5%[Adc]Output Voltage,[Vpeak]Max. Continuous Output Current, [Ap]Peak Output Current for 500ms, dc=5%[Adc]>1Hz, ps midOutput Voltage,[Vpeak]Max. Continuous Output Current, [Adc], Auto-ModePeak Output Current for 500ms, dc=5%[Adc]>1Hz, ps high>1Hz, ps high

Figure 8: Operating Voltage: PS-High; Output Voltage: AC >1 Hz
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 Figure 8: Operating Voltage: PS-Mid; Output Voltage: AC > 1 Hz
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Figure 10  Operating Voltage: asymmetrical, depends on quadrant; Output Voltage: AC >1 Hz

Operating Voltage:
+PS_High/-PS_High

Operating Voltage:
+PS_High/-PS_Auto

Operating Voltage:
-PS_High/+PS_Auto

Operating Voltage:
+PS_High/-PS_High



8 Block Diagram

A1110-40-QE Block Diagram Page 15



9 Product Options
The following product options are available at the time of placing the order. Upgrades of existing 
devices are not possible.

Article Name Article Description Order Number

A1110-40-QE 4-Quadrant Voltage and Current Amplifier 11100080

Option-01: Custom Current Amplifier Additional compensation network for one 
specified load. The device is equipped with five
general-purpose networks by default.

11101010

Option-04: Basic Function Generator DC, 0.05Hz - 300 kHz, sine, square, triangle
(only usable with provided software)

11101040

Option-05: 1-Channel Isolation Amplifier For potential isolation of input and output
(not available if Option-17 is selected)

11101050

Option-06: Ethernet Interface For connection to a computer (RJ45) 11101060

Option-07: Voltage and Current Displays Display in front panel (monitor outputs) 11101070

Option-10: Internal Current Measurement High-performance current transformer; 
Precision DC +/-0.1%; Output BNC bush, 
galvanically isolated from the amplifier

11101100

Option-12: Adjustable Output Resistance R: 0 mΩ – 200 mΩ; Resolution 1 mΩ; 
Accuracy 0.5%

11101120

Option-14: Overvoltage Protection For protection of amplifier outputs 11101140

Option-17: 3-Channel Isolation Amplifier For potential isolation of input and output 
(not available if Option-05 is selected)

11101170

10 Contact
Dr. Hubert GmbH

Dietrich-Benking-Str. 41
44805 Bochum - Germany

Tel. +49 234 970569-0
Fax. +49 234 970569-29

sales@drhubert.de

Further information is available on our website www.drhubert.  com  .
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11 Document History
Revision Date Changes

2.0 March 2020 First publication in new layout

3.0 May 2021 New housing.
Corrections in „Output Current Capability via Output 
Voltage“.
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