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Abstract

Variable Matching Circuit Design for DLM
of CMOS Power Amplifier

Sungdoo Park
Division of Electronics and Information Engineering
Chonbuk National University

In this paper, a variable matching network have been proposed to
increase a efficiency at the back-offed region of the power amplifier
based on the dynamic load modulation (DLM). The variable matching
network consists of the distributed active transformer (DAT) and
switching circuit, which can also combines the output powers of two
amplifier and easy to implement with a relatively small area. The
proposed variable matching circuit was applied to the push-pull CMOS
power amplifier and uneven biased power amplifier operated at 2.4
GHz, so that the efficiency improvements at the back-offed region
were investigated. From the simulation results, the maximum output
power of the push-pull power amplifier was 275 dBm with power
added efficiency (PAE) of 446 2. In the region of 2 dB and 4 dB
back-off, the efficiency improvement characteristic of 6.2 % and 55 %
were obtained, respectively. And the maximum output power of the
uneven biased power amplifier was 28.9 dBm with PAE of 447 9. In
the region of 2 dB and 4 dB back-off, the efficiency improvement
characteristic of 5.3 % and 54 % were obtained, respectively. And the
higher intermodulation distortion (IMD) characteristic than 25 dBc

could be obtained under the maximum output power.

Key word : DLM, CMOS power amplifier, push-pull power amplifier, DAT.
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(a) (b)

» 4

(c) (d)
a8 25 8 WA wE On-chip W79 +%: (a) Tapped, (b)
Frlan, (c) Step—up, (d) Stacked.
Figure 2.5 Structure of on-chip transformers according to
materialization method: (a) Tapped (b) Frlan (c) Step—up, and (d)
Stacked.
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Figure 2.8 Equivalent circuit of ariable matching circuit using DAT
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simulation.
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Figure 2.10 HFSS environment for electric magnetic simulation of
DAT.
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Table 4.1 Comparison of power added efficiency by switch biases of
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PAE [%]
Pout [dBm]
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28.9 44.7 -
26.9 34.1 39.4 5.3 %7)
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22.9 20.7 24.8 (4.1 %71)
20.9 15.9 18.9 (3.0 %1)
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