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Abstract

In this paper, a novel Class-E power amplifier using metamaterials has been realized with one RF LDMOS diffusion
metal-oxide-semiconductor field effect transistor. The CRLH structure can lead to metamaterial transmission line with the
Class-E power amplifier tuning capability. The CRLH TL is achieved by the frequency offset and the nonlinear phase
slope of the CRLH TL for the matching network of the power amplifier. Also, the proposed power amplifier has been
realized by using the CRLH structure in the output matching network for better efficiency. Operating frequencies are
chosen at 1356 MHz in this work. The measured results show that the output power of 39.83 dBm and the gain of
11.83dB was obtained. At this point, we have obtained the power-added efficiency (PAE) of 73 % at operation frequency.

Keywords : Power Amplifier, Class-E, LDMOS, CRLH(Composite Right/Left-Handed), High Efficiency
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Fig. 2. Circuit of Class-E power amplifier and ideal

voltage / current waveforms.
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Fig. 5. Simulation result of proposed structure.
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Table 1. Measured results of the proposed Class-E
} _ power amplifier.
CRLH F%E& ©o]83% C(lasssE AHFE7|=
freescaleAle] 10WH LDMOSE o]&3te] F& =it} Units | Measurement Results
w329 F4E83 3lmilsd FAE zt= Taconic Fundmental - -
5o = Fslod o 2 7z .
TLC 71%& ol 8de] Azagion, dAdl A4 Frequency
simulator= AglientAl2] Advanced Design System Output
dBm 39.83
(ADS)o]t}. Power
HoFEoh adeA & 4 ko], A2+ 17 39
ol 9= el CRLH 125 ol&3te] Tt PAE % 73
w3 &9 A% 3 2o CRLH 722 #&sto] A¥E
2719 &8 54 s A A F4 A Atolo] Fub o] dido] was)
Ajbel d¥FH7|e] F4 Ay ¥ d¥ 28dBm Atk o= AA HAAAA FIpg ol S dldet
7)ol A 1356MHzo A 39.83dBme] 8 A& 70.3% i e 1St sk tielA 3 TbeetEs
o & ¥ 1183dBY o]55 HolFa Utk FF & Atk ma Aty dEFET)9te] 54 HuE $
A5 ARESte] Ajtds FAT 2N AlEY oA} A ste] ARl Class-E AESE71E Akl A<t
H AESE7)9 Blud Ae 7|9 HAEFEI|EY
CRLH +%Z 0|83 Class-E d8€5Z7]9 a8 EA

J2! 6. CRLHE o|2%t Class-E MZZ7| 33 2

Fig. 6. Fabrication of the proposed Class—E power
amplifier using CRLH.
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Fig. 7. Output power of the proposed Class-E power
amplifier.
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