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Motivation of the Work Thesis . Objectives

Power amplifier (PA) design for modern wireless communications systems is @ ) f
| b /AN ~ 1.- Bandwidth improvement of nonlinear (frequency domain)

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

% Bandwidih behavioural models for broadband PA design.
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= D = i : £ 2.- Development of large-signal characterization tools
* Qutput Power o e for nonlinear model extraction and GaN PA prototype
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* Efficiency | | 3.- Determining the most appropriate high efficiency broadband PA configuration
. . . LOW et filter jﬁ driver Bﬁ _
* Reduced weight and size N q for complex signals in C-band. Dual-band, — |
There have been proposed efficient PA configurations to achieve this goal, and reconfigurable /concurrent, PAs also considered.
accurate nonlinear meas-based device modelling tools, like X-parameters. Related Task: = UAV
But PA bandwidth improvements, at C-band and above, for complex high PAPR - Setting-up a 25 W 20 GHz large-signal meas. system (PNA-X based)
signals is still a challenge. HW /SW with harmonic load-pull and multi-tone characterization.

Research Plan
1.- State-of-the-art in behavioural modelling and broad-band eV’r PA design

V Next Year Planning

L Q%; 1.- Optimize the PNA-X set-up for X/Y param meas.

2.- Study the appropriate wideband efficient GaN PA
architecture for complex signals in C-band. Focused on
. Continuous Class B/J.

2.- Extension of behavioural models for broadband PA design. V
3.- 25 W LS meas. system set-up for model extraction and prototype validation. |

4.- Development of behavioural model extraction methodologies. h

5.- GaN transistor characterization. b
6.- PA architecture selection and design methodologies development.
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3.- Develop an appropriate PA design methodology

7 .- PA Prototypes design and manufacturing. Performance evaluation.

Results & Discussions

S—param = X -—param = Y —param = broaband FET Y*~model

LSNA FET/HBT Load-pull

This year 2015/2016: meas./simulation
1 .- Extraction, implementation in ADS and validation of the LS Y-param. FET model with linear freq. extrapolation. From Simulations. fixture & parasitics
.
2.- Extraction, implementation and validation of the LS Y-param. FET model with quadratic real Y extrapolation. From Simulations. S £ de-embedding =
T T _ & _ 8
3.- GaN FET characterization for LS Y-model extraction and validation. s = 3
. . ‘ . _ . . o o Extraction Y'S intrinsic g
-2 Stay in Cardiff School of Engineering. Cardiff Univ., UK. S5weeks. Objectives: WIN GaN HEMT characterization G, C, (linear) and T (quadratic)
using a LS PNA-X based meas. system with active harmonic load-pull at different fregs. — ‘, —
4.- LS 50 GHz PNA-X based meas. system set-up for model extraction and validation in small- and large-signal (25 W). Uvigo. ADS Simulation
Model implementation & simulation
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LS YF11, YS11,21 and Y¥S22,21 model param. predicted by the proposed behavioral model (lines) and obtained from a compact CAD model (dots) compared vs. fund. freq and vs. V11. Behavioral model was extracted from
compact CAD model “measurements” at fund. frequencies 1, 5 and 10 GHz. In the plot, the behavioral model (lines) is extrapolating beyond 10 GHz, up to frequencies close to the FET fT. Behavioral real (Y) show a quadratic freq.
dependence, while Imag(Y) show a linear one. Device: 6x75um GaN HEMT. Bias point: Vgs= -2.9 V, Vds= 28 V.

Linear Y model ——————-

e T Oy bﬁr: i?élr?ﬂ?r EEII ... Device 6x75um GaN HEMT. Bias point: Vgs= -2.9 V, Vds= 28 V. - Quadratic Y model
06— 7 =i * s LS Y Fund. Linear model - NVNA meas.0 © © © °
I i B R Nt € Quadratic and linear model predictions, extracted from 0ol J
. compact CAD model “measurements” at fund. freq. of 1, 5 and /
ol 10 GHz, and simulations with the compact CAD model for Ids(t)
EEq 0.0 vs. Vds(t). Dynamic load-line at a fund. freq. 18 GHz and power g 0.0—¢
— level at P3dB. In the figure, the model is extrapolating with |-
| frequency, close to the HEMT fT.
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ﬂ_E; SO e o I Quadratic and linear model predictions, extracted from PNA-X =
o ] | meas. at 2.4, 3, 5.4 and 2 GHz, and PNA-X meas. Dynamic o
- i : -~ — L I R I e A L N L load-line at a fund. freq. of 2 GHz and power level at P1dB. M S e
Meas. System PNA-X based set-up for 25W large-signal V20 Va2t
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