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SIMS Introduction
* Power Amplifier (PA)

— Important part in communication systems
— QOutput power, efficiency, bandwidth, linearity
— Critical trade-off: bandwidth vs efficiency

* Large Demands for PAs

— Broadband or multiband operation

— High efficiency 6 Power p
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* Transformer structure can cover multioctave bandwidth
* Large coupling coefficient

* Require multiple metal layers

* Only two metal layers in GaN technology
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L0IMS Design approach

Norton transformation Final network
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* EXxhibit the same circuit form
* A much wider matching bandwidth
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SIMS Design approach

Matching performance

input o—
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—— E\ptlmum 1\mpedance at 9.5- 16 SGHZ
‘power contoyrs at 36 dBm

Good performance has been
achieved with the proposed circuit
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L0IMS Design approach

* Final MMIC
* Configuration:

— Transformer-based output matching network
— 2 stages amplification
— Transistor size:
— Power stage: 6x125 ym
— Driver stage: 4x125 uym
— Frequency band: 9.5-16.5 GHz
— Bare die/50 Q fully matched
— Drain biasing: 23V

Size: 2.9 mMm x 1.2 mm
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* Small signal
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 Measured : Solid Traces

* Modeled: Dash Traces

* Small gain is around 20 dB
e |nput return loss < 6 dB

e Qutput return loss < 10 dB
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oIMS Measured performances

* Large signal vs Frequency
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Measured : Solid Traces

Modeled: Dash Traces

Peak power of 34.8 dBm and 35.4% PAE
at 11.5 GHz

Greater than 30% PAE maintained over
full 9.5-16.5 GHz bandwidth
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* Large signal vs Pin
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9-10 36.5-37.2 31365
w248 0.25 pm GaN 13.5.16 10-12 35.36.4 30-35.7 3.78
6-10.5 17-27 34-36
EEIN  0.25 pm GaN 10.5-18 1522 34.38.5 15-34 5.4
IR 0.25 pm GaN 7-17 13.1-18.6 35.7-37.5 10.2-12.3 11.15
EESIE 0.25 uym GaN  10.5-15.5 15-21.2 37-39.8 35-42.2 6.5

This

work 0.25 ym GaN 9.5-16.5 15-22.4 33.1-34.7 30.1-35.9 3.48

 The proposed PA achieves a wider bandwidth with
high PAE and small size
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* A transformer-based output matching network

* Broadband power amplifier

* High efficiency and small size

* Apply in the electronic warfare systems and radar systems
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Thank You !
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