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1.- Extraction, implementation in the simulator and validation of the Admittance behav. model [3] for HBTs. URSI 2016 [4].

2.- New broadband Admittance model formulation. Validated with GaN HEMTs & NVNA meas. EuMIC 2016 [5].

3.- Challenge: transformation from LS A-B based NVNA meas. to LS I-V (admittance) based NVNA “meas” for model extraction.

→ Stay in Cardiff School of Engineering. Cardiff University, UK. 2 months. 

Implementation of new behav. model formulations appropriate for non-uniform data grids. 

Applied to intrinsic Cardiff & Admittance models: Advanced Cardiff and Admittance models.

1. Study and Matlab implementation of the Traditional Cardiff behav. model.

𝐵𝑝,ℎ =  𝑖=0
𝑊 𝑀𝑝,ℎ.𝑖 𝐴1,1 𝐴2,1

𝑎𝑖
∠𝐴2,1

𝑏𝑖 𝐴2,2
𝑐𝑖
∠𝐴2,2

𝑑𝑖

2. New formulations Cardiff behav. and Admittance models. Extraction at intrinsic plane.
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3. Validation with GaN HEMT & NVNA meas, for different device sizes and fund. freqs. IEEE IMS 2017 [7].

5.- Set-up and training of a new PNA-X load-pull configuration based on a multi-harmonic tuner, 20 GHz bandwidth (unique in Spain).

6.- GaN FET characterization with the new setup.
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Validation of Advanced Cardiff model with non-constant A11.

GaN HEMT Wg=100um. f0=4GHz. Output intrinsic plane.

Advanced Cardiff and Admittance models.

Output power contours around Zopt with non-constant A11. 

GaN HEMT Wg=100um. f0=8GHz. Output intrinsic plane

mean(|A11|) ≈ mean (|V11|)

New meas. system PNA-X based set-up for 25W at Uvigo.

Bandwidth: 2-18GHz.

FOCUS MPT(Multi-Harmonic Tuner) for Load-Pull RF meas. at (f0), 2f0 and 3f0.
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1.- Models extraction & validation with new LS meas. system,

new GaN samples. 

2.- Design broadband GaN PA prototypes using the admittance model.

3.- PA prototypes manufacture (HMIC or MMIC) and validation.

4.- Writing the thesis memory and defense

PNA-X

Power amplifier (PA) design for modern wireless communications systems is a 

complex process, since the transceiver PA module must accomplish strict specs in:

•Output Power

• Bandwidth

• Efficiency

• Linearity

• …

But accurate & efficient broadband PA design in this context, specially at C-band 

and beyond and under high PAPR signals, relies on the quality of the nonlinear  

(NL) model. Behavioral meas.-based NL models are a promising tool (like X-

params [1],[2]), but they have limited bandwidth.

1.- Bandwidth improvement of NL behavioural models 

for broadband PA design.

2.- Development of large-signal characterization tools

for NL model extraction and prototype validation.

3.- Application in the design of high efficiency broadband GaN PAs for complex 

signals in C-band. Different PA architectures, dual-band, reconfigurable/concurrent, 

may also be considered. 

Related Task:

- Setting-up a 25 W 20 GHz large-signal meas. system

(PNA-X based) HW/SW with multi-harmonic load-pull.

UAV


