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Background

High-GHz & High-Power Applications:

Noise parameter prediction
High current modeling
Optimum load- and source-impedance prediction
Compression & Harmonics

S-Parameter simulation!!
precise S11 for optimum source impedance
precise S22 for optimum load impedance
precise S21 for gain

Device for investigation:
BiCMOS 0.18µ
fT/fmax ~ 110/130 GHz
BVCE0 ~ 3 V, BVBC0 ~ 8 V
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Voltage Controlled Output Characteristics

VBIC HICUM
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Current Controlled Output Characteristics

VBIC HICUM
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Gummel Plot VCE Controlled

VBIC HICUM
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fT verus Collector Current IC

VBIC HICUM
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fmax versus Collector Current IC

HICUMVBIC
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Summary I

Nearly same modeling quality for VBIC and HICUM
small advantage for HICUM at extremely high currents

not important for circuit design
VBIC seems to be sufficient

A) Prove of model approach by large-signal measurements
B) Stability of model simulation time
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Load-Source Pull @ 40 GHz

f = 40 GHz, VCE = 2.0 V, VBE = 0.851 V
Fixed optimum load- and source impedance @ Pin = 0 dBm
We = 0.245 µm, Le = 10 µm, Ne = 1
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Optimum Impedances @ 40 GHz

f = 40 GHz, VCE = 2.0 V, VBE = 0.851 V, Pin = 0 dBm
We = 0.245 µm, Le = 10 µm, Ne = 1

 (E95846, W10) 40GHz (0.25x9.9x1)

ZS (measured)
ZS (simulated)
ZL (measured)
ZL (simulated)

VBIC  (E95846, W10) 40GHz (0.25x9.9x1)

ZS (measured)
ZS (simulated)
ZL (measured)
ZL (simulated)

HICUM
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Summary II

Poor S11 modeling for HICUM (low RB) over estimated gain

Poor S22 modeling error in optimum load > 50%

HiCUM took longer to simulate
often convergence problems in large circuits (ADS 2003C)

Needed:
Model has to predict S-parameters

Modeling approach not only based on fT/fmax
S-parameters as optimization goal
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