1 3
1= &

1= &

2013

SoC

Conference

& 2013 SoC &h&C|3)

- Z50istn SRHEAX SME
- 20134 53 224(=5)-53 3L(I)

CHetE Xt 3 &3] SoC A 72
ZA50stw / ETRI SW-SoC % R&BDAIE]

Cadence Korea / Z|HHEE / ELECS / S20tL}5 / OfO|UMEIE2X] /
FUA / ERVXNELUAFY(ETR) / CFHHHARZ / IDEC EHZHE

P s uermxiaero)



20134 SoC =03l

CMOS ¥ 5Z7]9 DLME $3F DATS MOS HEEE
o]-&3sk 7 A 322 A7
BT, AAA, FEA

g’
Auetn AR gy

A3}k (063)270—2458, E—mail: psd2325@jbnu.ac.kr

Variable Matching Circuit Design Using the DAT and MOS
Varactor for DLM of CMOS Power Amplifier

Sungdoo Park, Jaeyeon Kim, Yongchae Jeong

Division of Electronic and Information Engineering, Chonbuk National University

Q@ o

B eRox= %2 ¥ WF(dynamic load modulation: DLM) AZEFZ77F £8S UdE 9o =& 58S 2
= 7PH A 325 AR 7PH A 32+ BAF 5% W3] (distributed active transformer: DAT) £+ MOS H
AEE o] &3t Fst=|, AE ARE ol FAshAA FHo] foldta v FE WAS AA et AdE b A
o 325 2.4 GHz WLANE CMOS A¥ FZ7]o] A&dto] 28& wE 99X 58§ M 548 gdasich 78
AYFE7) = F4-Z(ush—pul) T2 Fof 3lom, CMOS T4 W& 5 Ag TAE ddsy] st A~z=
(cascode) T2F oh&e] AHE3IItE 7HA A J2E o]gste] AAR A9 TF7+ Ad 8 A9 27 dBmollA 46.7
%2 g F7F &S zton, 2 dBgt 4 dB W o2 oo AutHel WIS g AYFEY) on] 247 3.7 %st
4.1 %2 2§ A5 549 JeRigith 18 Adl 28 A9 o]ste] gHelA 25 dBeRtt 2 IMD 548 YERISIH

Abstract

In this paper, a variable matching network have been proposed to increase efficiency at the back—off region of
the power amplifier based on the dynamic load modulation (DLM). The variable matching network consists of the
distributed active transformer (DAT) and MOS varactor, which can also combines the power and easy to
implement with a relatively small area. The proposed variable matching circuit was applied to the CMOS power
amplifier operated at the WLAN of 2.4 GHz and the efficiency improvements at the back—off region were
investigated. The designed power amplifier adopts the push—pull structure and the cascode structure to solve the
problem of the low breakdown voltage of CMOS process. From the simulation results, the maximum output power
of the power amplifier was 27 dBm with 46.7 % PAE. In the region of 2 dB and 4 dB back—off, the efficiency
improvement characteristic of 3.7 % and 4.1 % are obtained when compared with the power amplifier using the
conventional transformer, respectively. And the higher IMD characteristic than 25 dBc can be obtained under the
maximum output power.

Keywords : DLM, CMOS power amplifier, push—pull, MOS varactor, DAT.
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Fig. 2. Proposed variable matching circuit using
DAT and MOS varactor.
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