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ABSTRACT

The power amplifier is the most critical element in the transmitter path because it is the
most power hungry block and also affects the total performance of the system. The purpose of power
amplifier is to amplify the power of the RF signal before it is fed to the antenna. It is expected to
provide a sufficient output power for reliable transmission. High gain reduces the number of amplifier
stages required to deliver the desired output power and hence reduces the size and manufacturing
cost. High efficiency improves thermal management, better lifetime and operational costs. Good
linearity is necessary for bandwidth efficient modulation. However, these are contrasting
requirements and a typical power amplifier design would require a certain level of compromise. There
are several types of power amplifiers which differ from each other in terms of gain, linearity, output

power or efficiency depending on the application in which the communication system is used.

In contrast to the standard GSM, the UMTS standard allows mobile and wireless transmission of
broadband signals, e.g. video and internet data. The UMTS standard offers high voice quality, high
data rates and high network capacity and thus, accelerates the consolidation of the communication,
information and mobile multimedia technology. Despite the roll-out of the UMTS standard, GSM is
still an important part of the mobile communication and will remain for some years. UMTS mobile
phones are conceived in such a way that they also work in a GSM network (dual mode) and therefore,
data transfer is also guaranteed in the areas, similarly multi-standard transceiver base stations which
support the UMTS-standard and the GSM-standard are in demand.

The challenge of this thesis is to design a power amplifier with 2 GHz center frequency which is
able to operate in the UMTS-frequency band (center frequency around 2.14 GHz) and also in the
frequency bands of GSM-1800 (center frequency around 1.8 GHz). This so-called multiband base
station concept is also able to handle the variation of the used frequency bands in different global
regions. The flexibility of the operating frequency offered by this amplifier concept enables short

reaction time for newly-introduced standards.

The thesis introduces the design, simulation and manufacturing of class A power amplifier. The
first contribution is designing and realizing 2 GHz high linearity wide band class A power amplifier

which serves as a stage in multiple stages power amplifier for UMTS and GSM standards. A ready-
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made software package advanced design system (ADS) is used in the design and optimization process
of the power amplifier. The measurements results of the power amplifier with 3-dB bandwidth
extended from 1.5 to 2.3 GHz are 31.242 dBm output power, 17 dB gain, 30% efficiency, 0.8 dB/dB
maximum deviation AM/AM and 0.5 degree/dB maximum deviation AM/PM conversions. The
second achievement is implementing a DGS filter at the amplifier output for total elimination of the
unwanted harmonics. A ready-made software package Zeland IE3D is used in the design and
optimization process of the filters. The DGS filter used is constructed by three units array of the
Square head dumbbell shape to be suitable for covering the required stop band from 4 to 10 GHz. The
dielectric material used is Teflon with permittivity of 2.33 and dielectric thickness of 0.508 mm. The
performance of the DGS microstrip line offers -41.2, -45.6, -56.8 and  -41 dB attenuation for the
second, third, fourth and fifth harmonic components, respectively, which is sufficient to force the
harmonic components beyond -60 dBc. The total system performance which consists of the class A
power amplifier followed by the DGS filter at the output has measured results of 31.135 dBm output

power, 16.9 dB power gain while the harmonics were almost totally removed.
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