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Worldwide growth of wireless communications services
High data rate required

Multi-carrier , Wideband systems

Complex digital modulations involved
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One-tone excitation

e Harmonic generation

» Self-biasing
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Modulated excitation
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CALIBRATED VECTOR MEASUREMENTS
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VECTOR MEASUREMENTS
LF BW 10 kHz-24 MHz
RF BW 600 MHz-50 GHz
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diplexer

LF bias-T »Isolation between DC path and LF-
termination;
» Cut-off ~ 10 kHz;

LF sensing »Interface between DUT plane and ADC

board channels;
»+30 V, £ 2A DC operation ;

LF test-set » Software controlled to switch between
calibration and measurement mode;
»Provides the auxiliary port for LF
absolute calibration;

Broad-band »>Isolation between RF and DC+LF path;

diplexer »>LF BW DC to 24 MHz, RF BW 90 MHz

to 45 GHz

European Microwave Week 2009

Nuova Fiera di Roma, Rome, Italy E
28 September through 2 October 2009

European Microwave
Association

Supporced by

<©IEEE /©\

TELEJ\jIC
A NMDG

LEADING BEYOND S-PARAMETERS




ajp (1 B, 0 0 |[aw

bip _Kel? 6, vi 0 0 ||byy

azp 0 0 ay Bz||azm

| bop |0 O o, Y2 || bowm
2)LF path (SOLT)

VD | (1 b; 0 07[vw]
0 |y _oitr|CL 1 O O [l
Vop 0 0 a, by||voy
i2p ] |0 0 ¢y dpfliom

3)delay compensation
Kelfel(2"TRe )
K\ r elfLr oI (27177 F )

o,B,Y,8 = relative calibration

K,¢ = absolute calibration

a,b,c,d = relative calibration

KLe @Lr —> absolute calibration
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*Delay compensation requires a common plane forRFa nd LF

I Dynamlc_BlaS ........................................... -
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M Phase alignment: procedure

ref.planeI IOUT J-I_ I

Dynamic-Bias

Modulated signal = Measurement aligned with the ESG
up-loaded into the ESG signal

trigger

| _". I
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RF OuT

Core LSNA

Triggered measurements connecting ESG at a reference plane

(a through is placed at probe tips)
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Significant self-biasing
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measurement ~_simulation
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Comparison between experiments and model
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R Conclusions

» LSNA extension in the LF bandwidth has been present  ed

-Fundamental to study non-linear dynamics under modulated
excitation

» More complete information gathered from non-linear
measurements

-useful to extend behavioral models

-useful for models validation
-useful to study LF dynamics (e.g., memory effects)
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Thanks for your attention |

~[ | European Microwave Week 2009 IELE [\ LLe=
}[‘ 'ifg%; Nuova Fiera di Roma, Rome, ltaly @ ™= AAA = = . = Soesew i =
g 28 September through 2 October 2009 EQMAW @IEEE m e ‘/ N M D G

LEADING BEYOND S-PARAMETERS




