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➢ 2 J Nd:YAG Laser and aluminum electrodes required

➢ plausible results with and without transimpedance 

amplifier (TIA)

Advantages of omitting amplifier: 

➢ amplifier is possible source of errors

➢ no limit in measured voltage (max. TIA output)

➢ improves LIPP method technically and ecologically

➢ no change in signal quality

No amplifier is required for high-quality space charge measurement using the 

LIPP-Method with sufficient laser energy.
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Measured Voltage Signals Space Charge Density and Electric Field
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• measurement with two identical TIA’s compared 

with measurement without TIA

• TIA 1: deviated signal at falling edge

• TIA 2: no deviation in signal shape 

➢ previous repair of TIA 1 result in signal 

reflection at 30ns

➢ reflection misinterpreted as space charge

➢ amplifier is possible source of errors

Comparison of Signal Shapes

• comparison of peak voltage at HV-electrode

• signal always superimposed by interferences

• SNR increases with higher test voltages

• worst case at only 5 kV/mm test voltage → ensure small signal

• comparison with calibrator for partial discharges

• 10 pC output connected to DSO and TIA

• similar pulsed signal shape like space charge

• measured using same 50 Ω shunt from set-up

• datasheet-amplification not reached

Impact of Laser Energy
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Integrated Current and Integration Limits
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Transforming 

measured voltage in 

current via shunt 

resistance

Conversion into 

charge density with K

Signal Amplification

10 kV

CONDITIONS

• climate: 23°C, 50% r.H

• single sample for all tests

• grounding between tests

• digital low pass filter only


