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Figure 1A. 3D View 

 
Figure 1B. Top and Front View 

 
Figure 1D. Back View 

 

Figure 1C. Top and Side View 
 

Figure 1E. Bottom View 
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FEATURES 
⚫ Built-in High Voltage Power Supply 

⚫ Compact Size: 9.15(L)×9.05(W)×2.4(H) inch 

232.5(L)×230(W)×61(H) mm 

⚫ Bi-directional Output: ±1000V 

⚫ High Current Capability: Up to 20mA 

⚫ High Slew Rate: 2000V/µs@open load  

540V/µs@250pF load 

⚫ Input Signal Voltage Range: ±10V 

⚫ Adjustable Bias Voltage Range: −10V ~ 10V 

⚫ Combined Control Voltage Range*: −10V ~ 10V 

⚫ Bandwidth: 15kHz @ Load = 100pF 

 10kHz @ Load = 250pF 

 8kHz @ Load = 500pF 

 3kHz @ Load = 1nF 

*: Input Signal + Bias voltage = Combined Control Voltage 

CUSTOMIZATION 

If a higher bandwidth is needed, we can customize high 

voltage amplifiers with larger size and larger heat sink. 

APPLICATIONS 

This high voltage amplifier can be used for driving high 

voltage loads, including: piezoelectric transducers, 

mass spectrometers, electrostatic precipitators, 

electrophoresis experiments, high voltage storage 

capacitors, etc. 

WARNINGS 

1. Never touch the high voltage output by hand. 

2. Do not place any foreign objects on the face 

plate. 

3. Never connect the high voltage output to the 

low voltage side connectors. Keep them at least 

2 inch (50mm) apart. 

4. Before connecting or disconnecting high 

voltage output, make sure to turn off the 

amplifier power. 

 

 

 

Step 4
Turn on this Power 
Supply switch, then the 
Input Power Supply 
Good LED should be lit.

Step 6 
Connect an oscilloscope 

to this BNC, 

for monitoring the 

output High voltage when 

it comes alive. 

Step 5 
Turn this knob to adjust the 

bias (offset) value added to 

the control input signal, while 

using an oscilloscope to 

monitor INBSO(t) through pin 

INBSO (Pin 7), check if the 

waveform is set as desired. 

Step 8 
Turn on this High 
Voltage switch, then the 
High Voltage Good LED 
should be lit.

Start

Step 7 
Connect 

the high voltage load 

to this SHV-BNC 

connector.

Step 3 

Connect the control 

signal to this BNC, make 

sure its amplitude, bias, 

frequency, etc., are set 

to the right values.

Step 1 

Make sure Power 

Supply switch and 

High Voltage switch 

are set to Off 

Position.

Step 9
If the system works properly, this 
BNC should show a waveform that is 
180X smaller than the actual 
waveform on the High Output Voltage 
SHV-BNC and the Loop Good LED 
should be lit.  

 End

 ÷180

Step 2
Connect a 24V power 

source to pin 1&2 or 

terminal block (high 

voltage high frequency 

output), make sure the 

polarity is correct.
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Model: AHVAPN1KV20MA

 

Figure 2. Operation Steps 
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Figure 3. Block Diagram and Application Schematic
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DESCRIPTION  

The AHVAPN1KV20MA is an electronic module for 

amplifying an analog input voltage into a high voltage 

output. Figure 1 shows its photos. It comes with a 

high voltage DC-DC converter, which converts the 

24V input voltage into two output voltages: −1100V 

and +1100V. The analog input voltage, VIN(t), can be 

from −10V to +10V, the corresponding output voltage, 

HVO(t), is from −1000V to +1000V. There are three 

LEDs indicating: 24V power supply is present and 

within an appropriate window: 23V to 25V, the high 

voltage power supply is outputting ±1100V outputs 

properly, and the control loop works properly, i.e. 

HVO(t) = 100×VIN(t).  

Table 1. Terminal Block Pin Functions  

Pin # Name Type Description 

1 VPS Power Input Power supply 24V±1V. 

2 PGND Power Ground Ground pin for Power Supply Input. 

3 SBDN Digital Input This is a duplex pin. It sets the amplifier into Off, Standby or On mode.  

4 AGND Signal Ground Signal ground pin. Connect ADC and DAC grounds to here.  

5 10VR Analog Output 10V voltage reference. 

6 −10VR Analog Output −10V voltage reference. 

7 INBS Analog Output 

Combined control voltage. It is derived from input signal, INPUT, plus 

the bias voltage set by the potentiometer (see Figure 2), and clipped to 

±10V. When going from −10V to 10V, the output voltage will be from 

−1000V to 1000V.  

8 LPGD Digital Output 
Loop Good indication. It means the output voltage is correctly 

proportional to the combined control voltage at pin 7. 

9 TEMPO Analog Output A voltage represents the actual amplifier internal temperature. 

BNC 1 INPUT Analog Input 

A signal voltage to be amplified into high voltage swing at the output. 

When going from −10V to 10V, the output voltage should change from 

−1000V to 1000V. 

BNC 2 
Output 

Monitor 
Analog Output 

Output voltage indication. When going from −10V to 10V, it indicates the 

output voltage is from −1000V to 1000V.  

BNC 3 VOUT Analog Output Output voltage for driving the load. 
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SPECIFICATIONS 
Table 2. Characteristics (Test ambient temperature TA = 25C) 

Parameter Symbol  Test Conditions Min.  Typ. Max.  Units 

Power Supply Input (Pin 1&2) 

Input Range VVPS  23 24 25 V 

Input Current IIN  0  4 A 

Maximum Input Power    100  W 

Voltage Output (BNC3) 

Output Voltage VOUT   −1000  1000 V 

Output Current IOUT  0  20 mA 

Maximum Slew Rate 
 open load  2000  V/µs 

 250pF load  540  V/µs 

SBDN Pin (Pin 4) 

Off State 

VSBDN-OFF  0  0.4 V 

VSBDN-OFF-HI 

Going up from Off to 
Standby threshold 

   2.1 V 

VSBDN-OFF-LOW 

Going down from 
Standby to Off threshold 

 0.4   V 

SBDN State 

VSBDN-STANDBY  2.1  2.51 V 

VSBDN-SB-HI 

Going up from Standby 
to On threshold 

   2.64 V 

VSBDN-SB-LOW 

Going down from On to 
Standby threshold 

 2.51   V 

On State VSBDN-ON  2.64  VVPS V 

SBDN Current ISBDN   10 20 µA 

LPGD Pin (Pin 3) 

LPGD Voltage 

VLPGD-LOW 
VDD = 5V 

Sinking current = 8mA   
  0.6 V 

VLPGD-HI 
VDD = 5V 

Sourcing current = 3.5mA 
VDD – 0.7   V 

Voltage Reference VREF   −10/+10  V 

Voltage Reference 
Current Range 

IREF  −20  20 mA 

Voltage Noise enp-p 0.1Hz to 10Hz  117  nVp-p 

Voltage Noise Density en f = 1kHz  9  nV/√Hz  
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Figure 4. VINBS vs. VHVO 
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Figure 5. VSBDN vs. Amplifier States 
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APPLICATIONS 

A. Waveforms @ Load = 100pF, VOUT = ±1500V 

 

Figure 6. f = 1kHz 

 

Figure 7. f = 5kHz 

 

Figure 8. f = 10kHz 

 

Figure 9. f = 15kHz 

 

Figure 10. Rise time 

 

Figure 11. Fall time 
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B. Waveforms @ Load = 250pF, VOUT = ±1500V 

 
Figure 12. f = 1kHz 

 
Figure 13. f = 5kHz 

 
Figure 14. f = 10kHz 

 
Figure 15. Rise Time 

 

Figure 16. Fall Time 
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C. Waveforms @ Load = 500pF, VOUT = ±1500V 

 
Figure 17. f = 1kHz 

 
Figure 18. f = 5kHz 

 
Figure 19. f = 8kHz 

 

Figure 20. Rise Time 

 

Figure 21. Fall Time 
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D. Waveforms @ Load = 1nF, VOUT = ±1500V 

 
Figure 22. f = 1kHz 

 
 Figure 23. f = 3kHz 

 

Figure 24. Rise Time  

 

Figure 25. Fall Time 

E. Waveforms @ Load = 10nF, VOUT = ±1500V 

 
Figure 26. f = 1kHz 

 
Figure 27. f = 500Hz 
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Figure 28. f = 100Hz 

 
Figure 29. Rise Time 

 

Figure 30. Fall Time 

 

F. Waveforms @ No load, VOUT = ±1000V 

HVO(t)

VIN(t)

+700V

−700V

−3.9V

+3.9V

 

Figure 31. Input vs. Output with Sine Wave
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PART NUMBER CONVENTION 

A  HVA  PN  1KV  20  MA

Max. Out Current
e.g.: R5 = 0.5

     1 = 1.0
      20 = 20

Current Unit

MA = mA

Polarity:
P = Positive
N = Negative

PN = Both Positive 
and Negative

Out Voltage
1KV = 1000V

Company Suffix: 
Analog 

Technologies

Product Line: 

High Voltage 

Amplifier

 

Figure 32. Part Number Convention 

MECHANICAL DIMENSIONS 

Figure 33 shows the dimensions of this high voltage amplifier. 

 
Figure 33. Dimensions of AHVAPN1KV20MA
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DETAILED ACCESSORIES LIST 

Terminal Block 
for Detecting 

Input Signals × 1

Connecting 
Wire for the 
High Voltage 
Amplifier × 1

Low Voltage BNC × 2

High Voltage BNC × 1

High Voltage 
Probe × 1

Low Voltage 
Probe × 1

 
Figure 34. Accessories for the AHVAPN1KV20MA 

Terminal Block for 
Detecting Input 

Signals × 1

Connecting Wire for 
the High Voltage 

Amplifier × 1

Low Voltage BNC × 2

High Voltage BNC × 1

High Voltage 
Probe × 1

Low Voltage 
Probe × 1

24V Switching 
Power Supply × 1Power Cable × 1

 
Figure 35. Accessories for the AHVAPN1KV20MA including a 24V switching power supply 

Note: This product is recommended to be used with a power supply of 24V and a current greater than 10A that 
does not allow overshoot. If you need to purchase, please contact us. 
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ORDERING INFORMATION  

Table 3. Ordering Information 

Part Number Buy Now Description 

AHVAPN1KV20MA   ±1000V 20mA high voltage amplifier 

AHVAPN1KV20MA + a 24V 
Switching Power Supply   

±1000V 20mA high voltage amplifier including a 24V 
switching power supply 

*: both  and  are our online store icons. Our products can be ordered from either one of them with the same 

pricing and delivery time. 

RELATED PRODUCTS 

Table 4. Related Products 

Part Number Description 

AHVAPN1800V10MA ±1800V 10mA high voltage amplifier 

AHVAPN1000V10MA ±1000V 10mA high voltage amplifier 

AHVAPN1000V20MA ±1000V 20mA high voltage amplifier 

AHVAPN500V10MA ±500V 10mA high voltage amplifier 

AHVAPN500V20MA ±500V 20mA high voltage amplifier 

NOTICE 

1. ATI warrants its products to perform according to specifications for one year from the date of sale, except 
when damaged due to excessive abuse. If a product fails to meet specifications within one year of the sale, it 
can be exchanged free of charge. 

2. ATI reserves the right to make changes or discontinue products or services without notice. Customers are 
advised to obtain the latest information before placing orders. 

3. All products are sold subject to terms and conditions of sale, including those pertaining to warranty, patent 
infringement, and limitation of liability. Customers are responsible for their applications using ATI products, 
and ATI assumes no liability for applications assistance or customer product design. 

4. ATI does not grant any license, either express or implied, under any patent right, copyright, mask work right, 
or other intellectual property right of ATI. 

5. ATI's publication of information regarding third-party products or services does not constitute approval, 
warranty, or endorsement. 

6. ATI retains ownership of all rights for special technologies, techniques, and designs for its products and 
projects, as well as any modifications, improvements, and inventions made by ATI. 

 

https://shop.analogtechnologies.com/AHVAPN1KV20MA.htm
https://www.smtzone.com/mm5/merchant.mvc?Screen=PROD&Product_Code=AHVAPN1KV20MA
https://shop.analogtechnologies.com/AHVAPN1KV20MA-24V-power.htm
https://www.smtzone.com/mm5/merchant.mvc?Screen=PROD&Product_Code=AHVAPN1KV20MA+with+24V+power

