Large signal models validation at circuit and device
level by defining different metrics
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I. INTRODUCTION

Large-signal (LS) empirical models

v'Used at circuit & device levels, useful in MMICs desing.
Many models proposed: analytical, table based...

v'Difficult to determine the best model for a circuit or device,
and a given application. Different behaviour has to be predicted
and, as a consequence, different figures of merit can be of
relevance depending on the applications.

Non-accurate Accurate textfixture model

This Work:

v'Metrics to validate/compare LS models investigated.
v'Metrics validity studied comparing — static & dynamic-
predicted and measured performance in the case of a LDMOS
PA and different transistors (HBT, NMOS).

v Joint effort within the NoE TARGET.

Metrics show model behaviour: better model

I I M ET R I CS i accuracy lower values. Weighted metrics,

M1_LS_W, M4_LS_W, less influenced by errors at
. Large-Signal _ low input power levels.
Small-Signal

M3_DC more suitable
normalized, sensitive, not

S-parameters

N: no.bias points, M:
N: no. bias points

Most convenient the use of normalized metrics

H: no. harmonics, N: . bias points, M: no. input power levels

I11. LS MODEL VALIDATION & METRICS EVAL

A.Circuit Level Evaluation: RF LDMOS PA for W-CDMA base
station applications (MW41C2230, Motorola & Freescale Semic.).
LS models: MET & ROOT

Measurements by Freescale

1V. Conclusions

DC & S-parameters

We have validated and compared LS models for devices and circuits. We studied
different metrics in order to compare the accuracy of those models. Normalized
metrics are more appropriate for such comparison. In the case of DC validation,
metrics M3_DC & M4_DC are the more suitable. In the case of small-signal AC
metrics, still more work is required. Large signal metrics show consistency with
model behaviour and they seem to point out in the right direccion.

Non-accurate textfixture model
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