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What RF behaviour can transistors have!
Output waves can be nonlinear and non-periodic / transient
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Real-Time Oscilloscope (RTO) vs Nonlinear Vector Network Analyser (NVNA)

RTO can capture transients, NVNA cannot > Must develop RTO framework
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RTO Experimental Setup

N5247B PNA-X and
N5292A Millimeter Test Set
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Calibrated Time-Domain Waveforms

Pietiverea = ~14.1 dBm
e s R

* Inspect harmonic components
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Output wave harmonics during power sweep
Internal attenuators must be adjusted to maximise accuracy
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Load match differs between setups
Output behaviour affected by I, 2 I', yynva # IR0
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Load Match Sensitivity

DUT is sensitive to the small load
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DUT sensitive to load match

Test-set component variations and contact change DUT behaviour,
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Dynamic load lines and self-biasing
Differing RF stresses lead to different behaviours and non-identical waveforms
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Key learnings and outlook

Source of discrepancy | Impact on results

Internal attenuator scaling
Test-set components

Slow RTO sweep time

Two separate setups: cannot expect
exact same results

Validated that RTO can be used for
large-signal measurements
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Discontinuities at low powers
Load match affects behaviour

DUT stressed more in RTO setup

InP HBT, two-tone 6 GHz, 6.005 GHz, large-signal

Uncalibrated output wave, real time
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Can extend to study transient effects
which the NVNA cannot capture
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