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Abstract :

Compact power amplifier modules (PAM) for WCDMA/KPCS and GSM/WCDMA dual-band applications

based on multilayer low temperature co-fired ceramic (LTCC) substrates are presented in this paper. The proposed
modules are composed of an InGaP/GaAs HBT PAs on top of the LTCC substrates and passive components such as RF
chokes and capacitors which are embedded in the substrates. The overall size of the modules is less than 6mm x 6mm
X 0.8mm. The measured result shows that the PAM delivers a power of 28 dBm with a power added efficiency (PAE)
of more than 30 % at KPCS band. The adjacent-channel power ratio (ACPR) at 1.25-MHz and 2.25-MHz offset is
-44dBc/30kHz and -60dBc/30kHz, respectively, at 28-dBm output power. Also, the PAM for WCDMA band exhibits an
output power of 27 dBm and 32-dB gain at 1.95 GHz with a 3.4-V supply. The adjacent-channel leakage ratio (ACLR)
at 5-MHz and 10-MHz offset is -37.5dBc/3.84MHz and -48dBc/3.84MHz, respectively. The measured result of the GSM
PAM shows an output power of 33.4 dBm and a power gain of 304 dB at 900MHz with a 3.5V supply. The
corresponding power added efficiency (PAE) is more than 52.6 %.

Key Words : Power Amplifier Module (PAM), Low Temperature Co-fired Ceramic (LTCC)

1. A&

22 0ISSE MAHSY BsFEM= 283 % s
20t XNSFHCZ OIRZUXID UCH 01248 FHM geF
O OISEA AMAEN AN HDE 2 RIE XXsIH
uixoz AN ANAECE M=
AmplifierE F2 WE=ZR PAGIH A2ESECZ O &O
d % XN OISAl BALEZ SIHAIZIDA 8L
Amplifier Module (PAM)UI U It SAlEE=
S O S48 &8 (PAE)Y SEH (Linearty)0l2t &
= UCHL 588 FX Aol EUE sS&AAHN
AN ASAZE XZE £ UASH, 01X E42 58
SO ZFECH 8FHE Adjacent Channel Leakage Ratio
(ACLR) &= Adjacent Channel Power Ratio (ACPR) & L}
EHHA Xl =01 0l SE HHEE22 Q| MAY
= =2 L2 UEHKNH Hd8&2 XE2E AZ2L0A
Ch Tetd OF & DXl 4= PAMS AESIMHAM DAL
ONOE & 2R E40Iet & 2 UCHL

0l 230N CtRO0ZE Dual Band PAM Al 0] & D}
A S48 REHCZ Dot &A dJAC. A0
ABZOE LTCC JIBE £+SAXY FHO| JIs822
QIS E, HIMAIEH, RF 238 WAAH AE58HCH 2
AJl= 6mm x 4mm x 0.8mmO|ICt. O] A0 AIRZIOIA
PA MMICE WAVICSAHOIA &3 ¥ HEE MMICIH At
EZRALCL

Hce Power

Power

| =

[l

X

.28

HMEE DES ASHEE TN AAUSEZ INE 8
HHiet SHE THI ASHULL FREM ME= AEM
&% ®RAEBO0| 780/ Loss Tangent= 0.003 (6 GHz), =
SHE= 7 ppm/’CY DuPont 95992 Tape Casting 22X 2
E6101 Alzty O HEE HMISIACHL THE TH &
AEE Z0/J 9 HIIE S40| =8
Content 86%2] Ag HOIAEE AIZ5IAULH. 2E9
8! #HES Via Hole®l THE =XM8 =]
AJR HBIEHZS S 25t UE8 i

X4E‘6}ﬁ X

S

= Multi-layer ProcessZ ol
CuttingZ Belt FumaceOlld A& LM

s =

SIACH. WCDMA/KPCSS Z R M2l D2t2S0t WE T
AU2B, GSM/WCDMA EL &2
H O RCH

®)
1. M= dual band PAMS! 2/ (a) WCDMA/KPCS
(b) GSM/WCDMA

a8

- 357 -



2.1 WCDMA/KPCS Dual Band PAM
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