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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 = Develop and validate RTO framework
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RTO Characterisation Setup

N5247B PNA-X and
N5292A Millimeter Test Set
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Benchmarking RTO to NVNA for steady-state device behaviour
Pdelwered ~14.1 dBm fo |3 GHz
2

— RTO

Steady-state characterisation with RTO

Waveforms are non-identical
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Internal attenuators can cause discontinuities

Nonlinear regime unaffected
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Test set components change load match
Behaviour affected by I, =2 I, yyva # I rro

[ Output wave

]

b, (dBm)

[ Output reflected wave ]

0 10
Pgetiverea (dBm)

“mmec e

-10 0 10 20
Pdelivered (dBm)

@ fom2fo93f0

————————————————————————————————————————

;’ Clear markers = NVNA '
i Solid markers = RTO

_______________________________________

All components are 500

Zrro = 550




Device sensitivity to Load Match

Difference between NVNA and RTO setups in line with load pull results
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DUT sensitive to load match

Test-set component variations and contact change DUT behaviour

Non-identical waveforms from setups
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Slow RTO sweeps stress device more
Differing RF stresses lead to different behaviours and non-identical waveforms
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RTO can perform steady-state nonlinear characterisation

[ InP HBT, two-tone 6 GHz, 6.005 GHz ]

Uncalibrated output wave, real time
|

Validated RTO can be used for steady-
state nonlinear characterisation
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