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Abstract

This paper presents a novel photonic bandgap (PBG) structure for size reduction and linearity improvement in power
amplifier. The proposed structure is a two-dimensional (2-D) periodic lattice patterned on a dielectric slab that does not
require nonplanar fabrication process. Throughout the experi-mental results, this structure has more broad stopband and
high suppression performance than conventional three cell PBG and distorted uniplanar compact-PBG (DUC-PBG). This
new PBG structure can be applied with power amplifier for linearity improvement. The 3rd intermodulation distortion
(IMD3) of the power amplifier using new PBG structure is -36.16 dBc for (code division multiple access) CDMA
applications. Compared with power amplifier without the proposed PBG structure, improved IMD3 is -13.49 dBc.

Keywords : PBG, open loop, IMD, power amplifier, CDMA
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¥ S-parameter2#}E HoFEt} o] PBG 729 A4

&AL 18 GHzY B3 d9dlA 085 dBeltt. A A

542 36 GHze AA dddlM -59.1 dB olsfo]t}.

(658)

33

HEZ2 26~50 GHz

3 Aotd PBG 729 AA o
2.4 GHzolth. 71249l PBG 7% vlags o A
¥ PBG 739 AXEAHL < -30 dB MR
arie Ao E 01 ~AE B4 AX o
AA AAE AT DUC_PBGT%9 Hlagls o A
PBG 729 Z7]E 608 mmZ FY&AIT, A

S TR

)
I

4
re d
it M

B
s

W4y o 12 T
M o BN oz e

AA el e Ax 54, 2AE 54, AA W
9 e SAEL2 A NAHUAG B, AE

Aol A, 7.6 GHz o142 F3hol A, o]
T -60 dB ol3te] AR EAE 2= AA &
t} o)lEd Ao BE AAY, 2AAE HFS
o] 43t Al B ol Ao}t FAlsIT

1

wn

2. MHSFI| &4
AHZTEIN e [p=235 mA, Vip=2 VoA

Motorolarte] MRF281SR1& o] &3te] AA A} A
Ztol] Abgd 7] T F4 1.8 GHzOlA FA&
229} 7 31 milsE %= Rogers 588001t} 1Y 82

B A o]

w1 oM

7l At PBG T22 o848
7] Slste] AAR v 4HFE)E A
¥

&S 73] 9 ojud g 7
A gn FEHAY. FEE v AFFEIE Ppd
oA 3318 dBm®l &3 ¥, 1518 dBY] ¥ o,

33%2] power added efficiency (PAE), -22.67 dBc¥]
IMD3E zEth 29 9 (€ W d¥3E7]9] IMD3
HolFEoh 7]12AQ] PBG FRE o83 AHFEY
PipdelA 33 dBme =9 4, 15 dBY d¥ ]
31.6%%] power added efficiency (PAE), -27.83
dBce] IMD3E 7Z+=th DUC_PBG T-2& o] &3 #¥
ZE7)= PupdolA 3287 dBme &8 A9, 1487 dB
o] A& o5 30.7%<] power added efficiency (PAE),
-32.16 dBce| IMD3E &t A¢® PBG FXE °l
£ AFFHIE PapddA 33 dBmd 8 44,
15 dBY A¥ o5, 31.6%2 power added efficiency
(PAE), -36.16 dBc¥] IMD3& ZEth vl A8 3Z)
o} HlZHPS o), Aetd PBG TRE o] &3 AFYEE
719 IMD3+ Wtz e AdECA
-1349 dBc /WA A Aekd PBG 729 36 GHzY]
22} 123 Faq A9 =2 A A wiEd, 1Y

FZ7)o APAQL dadE 2A ARE

Jn e o

29 A2l



34 MY MM 37) HAE A8 MER PBG FXE 0|88 NHSEJ 44 EE 2

V.4 E tors for Cross-Coupled Planar Microwave Fil-

rs,” IEEE Transactions on Microwave Theory
and Techniques, vol. 4, no. 12, pp. 2099-2109,
December 1996.

re
i
Mo
o

N

Mg FEZ7)9 HPA NA3 2718 Fo)
7l 919 MZ% PBG T2E AP Agdd 7=
© HHEYE Az FAHS 873A G F /1A Y9
wel Aol ola) Wao} MYE 2 x 6 AR FHAY H A&
o &4 AHE B39, o] 2= 7|24 PBG 7% ) M A

% DUC_PBG F&2t 26 ~ 50 GHz9l o W& A 20063 2 %%ﬂﬂﬂ_@-‘i%ﬂ
A A9 o 7t 2AE B4 60 dB o3t o = 2006 ;z};i A(;q}j})

< AX EAE e 9ribe AgA AR 27 HHENZST AADH
£ £0]7] 9j3td A" PBG F2E AYF L9 F

<FHAEer 235 T IE A
439 vl AHZEr)9 waPe w IMDI= A, RF Power Amplifier, VCO,

P

o
o

y
p

)

F

CDMA $8ol4 29 Aol Wakx @& Adols RFIC, RFID 5>
-1349 dBc /WA A} Aetd PBG 729 36 GHzo)
27t 1x3 Fagd Y B AX B4 i, A M OH )
22709 484 A4tz 2 AR, @A EEtE =2
A31A TCH 63 IFx
#3123

(1] Fei-Ran Yang, Kuang-Ping Ma, Yongxi Qian,
and Tatsuo Itoh, “A Uniplanar Compact Photon-
ic-Bandgap (UC_PBG) Structure and Its Appli-
cations for Microwave circuits,” IEEE Trans-
actions on Microwave Theory and Techniques,
vol. 47, no. 8, pp. 1509-1514, August 1999.

[2]1 Roberto Coccioli Fei-Ran Yang, Kuang-Ping
Ma, and Tatsuo Itoh, “Aperture-Coupled Patch
Antenna on UC_PBG Substrate,” IEEE Trans-
actions on Microwave Theory and Techniques,
vol. 47, no. 11, pp. 2123-2130, November 1999,

(3] Bao-gin Lin, Qiu-rong Zheng, and Nai-chang
Yuan, “A Novel Planar PBG Structure for Size
Reduction,” IEEE Microwave and Wireless Com-
ponents Letters, vol. 16, no. 5, pp. 269-271, May
2006.

[4] Taesun Kim and Chulhun Seo, “A Novel Pho-
tonic Bandgap Structure for Low-Pass Filter of
Wide Stopband,” IEEE Microwave and Guided
Wave Letters, vol. 10, no. 1, pp. 13-15, January
2000.

[5] Mi Ae Jang, Sung Yong Kim, Ki Kyung Jeon,
Young Kim, and Yong Chae Jeong, “Linearity
Improvement of Power Amplifier using Modula-
tion of Low Frequency IMD Signals,” Asia Pa-
cific Microwave Conference 2005 Proceedings,
vol. 2, 4-7 December 2005.

[6] Jia-Sheng Hong, Michael J. Lancaster “Cou-
lings of Microstrip Square Open-Loop Resona-

(659)



