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Wireless communication systems will be
one of the biggest drivers of semiconductor
products over the next decade. Global
Positioning System (GPS) and Blue-tooth,
HomeRF, and Wireless-LNA system are
just a few of RF-module candidate await-
ing integration into next generation mobile
phone. Motivated by the growing needs for
low-cost and multi-band/multi-function
single chip wireless transceivers, CMOS
technology has been recognized as a most
promising candidate for the implementa-
tion of the future wireless communication
systems.

This paper presents recent developments
in RF CMOS technology, which is classified
into device technology and circuit technology
and from them forecasts technology trends
in the near future.
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3. M37H A|7|= (Signal Coupling
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$E4021¢) RF 29S8 B{3jot AA7} 7V
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N =08, W=25um, Vgs = 0.6V, Vds = 0.9V
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»
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[ X 1] : .85 [ K] 045 [ &1 ] : 026
U(NL)
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T T TR VTR Y R vy~
1NL

(23 9> AdZolr) 0.18 pmelir, AdEe] 20 pm~200 pan 2442} AR scalable-model® BEWHE A0,

5 Azl MAZ (design rule)o] R3]
wgolct. o HeE 719 o 10GHz7HKA=
A3} (resistor mesh) 0 2% Rdgo] 715314
g 1ok AAHQJ A7t ZeEojol & Fofol
t}. RF CMOS IP7} %3 gxrsoil= 4@
Ao, TPl tE macro model & beha-
vior model (description) 9F+% FL23HA o
T2 Aot} olx 7|&E system ICHY] E37
simulation$7°] 3413 8757] wiEelct.

. RF CMOS HH3Z JI&

1. &S ZZ7|(Low Noise Amplifier)

FA7 9 FAREE I SdEiAE F
A7) AAY A2 Huisk 2A dAsior f
FAG ZHEe AT Mke] LNAo <& ujf
¥ 24" es LNA9 AAA 1A AgAds
ol5& FABIAA Fee Hashe Aol /M

dtdos CMOSY 7% o deudxrt
capacitived}o] J=EAZo) o]HI, noise
power Aol A2 g3t Hojx o] &2
2 AYEE o83, ofF

E dAslok gt

~ CMOS £&4= MESFETY npo|E&et 42z}
o wish ©o15o] i, AAH AP (Gate AFH) ol
AN ARE 278 ofElgo] Yot A&H
2 AFAHZ FA 900~2400 MHz tiHeilA
NEF=1.0~2.8dB, Gain=10~20dB%} 335<
Holx 9lon 1 AEd oSy /Mg Rojth
Common source FEN} LNAZ} 75 olF
I P 7R, A q71EE FAAES
AAB] A% BEHoR AFHE AMSEAR
olF ZA@rFel Ui He®, AHHEe 93t
CMOSE LNA (current reuse ®'%)? im-
agedA 7152 243 LNA® 5 el e
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2] CMOS LNAV} &< 2353 it}

CDMA (Code Division Multiple Access)
FA7IE *"“‘*‘?‘4 "127} TR FFsH=
ARoIAX FAFE desensitize A71EE, ¥
< LNA "\iﬁé"é 3 B:_rL?}E}. APAAE MAds]
28 ¥8 & MOSFETS A8 A& o3t
o] distortiong AA7| g Wygol HE W
o] A¢tH v}, & 3rdintermodulation A
£o}] fundamental AEFH & FAL /K E

EAS ol g3 Y & °P°M HollA o2 AA
sH= dhgieto)y <8 o MOSFETS #lA
B4 BEAo) Mg & %‘ S 7AE 84F B4
dlo] HHslshs g R “olc} olg# il
=z

EE 838k LNA 5% #o] a1 glrh

2. Up/Down Mixer

AT 47 IF $27) €9
9} IF A&E LO(Local Oscillator) 215¢}
F3led RF Fulrz A3F(Up-conversion) Al
7144, LNARRE SZ9 RF A3E LO%

F3t] IF F952 313 (Down-conversion)
5 FuHEy] (Passive

A71E BZelth

mixer) = &4 AFFH FAEE 771 o
ol static power7t Wil Hd¥go] $3 wt
A, Hgo|5o] va FFEA o] vuirt. &4 7}
2 ol AEEz HMAL Gilbert multiplier
TZE 2R 3 5% FurHEy] (Active
mixer)°|th. LOol| A ZFo] Z A&7t 71 4
9] MOSFET7} o434 switchingS 3t
‘?ﬂ, o]Eo] 2/7Z'°]—l— £ ‘75'3}‘/1\‘7]' WIF— WRF—
wd 54E ¥ & 3k LO leakages: #
27171 HEiA] dird o g LO9 RF Aol
cascode T& F7letH, Bglo|5& FA 3}71
U 7HEAIZY7) 98 28T loadd TEE

ke ko] USHAl s st 26]
Dynamic range™ 7|24 02 3t RF ¢4gH
of ol ZA HEZ 9543 IP3E &7 Sl%
Nz$ 327} d751 glenl, MOSFETS]
Vth offsetoll 23] A3k ¥= LO pumping®]
BE& Atz FF sjMdEior & AXIE ot
CMOS®] A% scalingol] T3 4% 23w
Utk (IF 1002 £ "HojlA 200035 Hx=2
2A/AZE 1.8GHz CDMA& 4 IC
(LNA, down-mixer, buffer, balun) ¥ $41

x4

(8 10> E a3elA 0.35 4m Digital CMOS 71€2 A7 /A12H8 1.8GHz CDMA-% Receiver &

! Transmitt-

er chip A9, a) Vdd=3.6V, 1.3X2.0mm? b) Transmitter IC, Vdd=3.0V, 1.3X1.5mm??".
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IC (up-mixer, buffer, balun)2] chip AFle]
t}. olE ICE AR B4 483skd BiCMOSH
2 GaAs3Fdl v Adsel FE 5L A
olale AR oH, dEis EX AL
EAL BAFAGE,

FHo o534l Aade] FANE: vl
=] 4848 a73=E 900MHz WY, 1.5
GHz 8 GPS(Global Positioning System),
2 1.9GHz t¥& T 83k &/
IC7F §% 2993 gloH, ST B2 E59]

sk ot

4. Frequency Synthesizer

FHFHAA7E ¢ 7l S Al Fuad
(frequency source) C2H5E| ©Y &l
22 AE P& o EYFueE DA
= 3Rojnt. I ut JiE FIFESR
B AR Y3l FueE 3 sk A9
(direct synthesizer)¥ PLL (Phase-Locked
Loop)E o83 7Hd%4] (indirect synthesizer),
Z ol Wale E83F B3] (hybrid syn-
thesizer) o] Yot A 2ol AF&Ee= PLL
& AHEE Fd71E PLL A 33 =
o|z7} EojEa, A3} Lolsh, & T}
FE I 7 e Aol e v, T A
o] &&r} FHART}H(53] DDFSEY}) 4
oz Baslch®. wepa] FA (direct
sequence, <& frequency hopping)°l we}
A7 o) delo] @k ¢ k.

RF 35 $43718 4Askdl Q0] 218 %

83 He q4d T AS(phase

noise) 2] A9} 71¥ Z¥ (reference clock)
o ojsl] RAEE spurs} A71E Gri} FA T
F Q=7bl et VCO(Voltage Controlled
Oscillator) 258 F4=E &L 195
7 EAE 7Kg wEba figEE STHEL
24 PLLS 9133898 22aA12 594w, U
T 23 AS spurt SVRRIER olE e
trade-off7} ER3lt}h. FurgAdr]e] A &
20 VCO AA o] melslior & Algs 37}

Az gokehd s, T paE, 2 A
B4 R0tk VCOE A ring-type® LC &
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