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motivations

9 Many challenging problems that arise in science and engineering
modelling exhibit multi-scale behaviour. Relevant examples of practical
interest include wide band modulated signals conversion and

amplification.

9 In stark contrast with the multi-scale behaviour exhibited by such
problems, classical methods for the modelling of multi-scale device
operation have been designed to operate at a certain preselected scale,
fixed by the choice of a discretisation parameter, let's consider for
instance:

9 the case of PA modelling in the envelope domain for the
description of the PA low-frequency dispersion

9 the more mature technique to model RF nonlinearities at which
takes into account for high order intermodulations between
discrete signals or carriers.

9 As aresult of this, the task of numerically computing or modelling all the
physically relevant scales exhibited by the DUT, by classical techniques
and measurements, results in excessive complexity.
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motivations

9 The consequential difficulties manifest themselves in various guises:

9 An attempt to represent all relevant scales in the physical model
may lead to an extremely large set of unknowns and inconsistency
between experiments, requiring ad-hoc or new procedures;

9 For certain multi-scale problems one may not be actually interested
in the fine scale information (carrier); however, due to the presence
of nonlinearities in the DUT, the effect of the fine scale information
on coarse scales (envelope) cannot be ignored and must be
precisely incorporated in order to achieve physically meaningful
computational results;

9 Multi-scale modelling will remain computationally expensive or very
difficult to deal with unless new model paradigm and identification
procedures are developed which fundamentally embrace the multi-scale
nature of these problems (e.g. linearized large-sighal measurements).

9 The talk is devoted to give some elements of new measurement
techniques that may help to solve this problem.
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the phaser*
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9 A 5 channels coherent receiver down-converts the A’s, the B’s and the comb
generator signals

9 A comb generator is driven by the common factor of all the frequencies in the
signals, the relation between harmonics is known and constant during the
measurements

9 The phase relationship between tones in the unknown signals are constant

9 no information about LO phase is required

* Blockley, P.; Gunyan, D.; Scott, J., 2005, "Mixer-Based, Vector-Corrected, Vector Signal/Network Analyzer Offering
300kHz-20GHz Bandwidth and Traceable Phase Response," Microwave Symposium Digest, 2005 IEEE MTT-S
"y, International, June 2005, pp 1497-1500.
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the ‘phaser’ vs LSNA

9 Let's remind that the LSNA technology is based on a sampling down-converter
and on a wide-band IF (typically 4MHz)

1. The jitter noise from the sampler (LSNA) is eliminated, thus increasing the
equivalent bit number in the ADC and increasing the signal\noise

2. The mixer based conversion is done on each tone individually rather than in a
single measurement (LSNA),

3. Narrow IF bandwidth allows a very high dynamic range, at the expenses of the
measurement time

4. The present technology allows 300KHz minimum frequency with 100KHz
resolution up to 20 GHz

5. The phase reference is not longer
based on SRD but on multi-stable
circuits, capable to produce near

ideal phase response up to 20GHz
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PA measurements
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mixer measurements

5.2GHz mixer broadband large
signal measurements — three portg
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dbm(b2)

Excitations consisting of a large
signal LO at the third port and small
signal the band 703-783MHz and
5161-5241MHz

The LO leakage will be measured and
onsidered for the measurement coheren

-15

Frequency

-20— ;
conversion

-25
-30—
-35-

:1ind1+81])-dbm(al[40::2::121])

dbm(b2[ind..2.:ind+81])-dbm(a1[40::2::121]})

-40—

S| e
5.02 5.06 5.10 5.14 5.18 5.22 5.26
freq[ind::2::ind+81], GHz
L B B B B B B B R BN
3.66 3.70 3.74 3.78 3.82 3.86 3.90

i EMI

ce)

unwrap(phase(b2[ind::2::ind+81])-phase(al[40::2::121]))

freq, GHz

Phase response of the frequency
conversion: responsible for the
linear distortion

g™ 5
860 T T
5.15 5.16 5.17 5.18 5.19 5.20 5.21 5.22 5.23 5.24 5.25

freq[ind::2::ind+81], GHz

A. Cidronali, 55%.“E?ééi?dﬂl&%rﬁjuréf&{)mmunications, University of Florence + Italy

14/9/2006 #7/8




