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&t U FAY 83 el T2 o]op)
2 RF7|E Fofe

wireless network(MAN/LAN/PAN), mobile-

mobile-phone(cellular),

TV, GPSso® s 5= 9lev, B 7195
o] 7z} RobollA] AAS T gt B po=

7} Fopo| A Al dAQ) N Feks Ak
HH 1, o] 2 upgo 2 FH o] Ao 4] o]
= RFIC7]<9) ]3]
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N
ALeL A AAEE T =R
H mote] AR v eko,
Boll g FAE webdellA
og 4A AN restr g whe g
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1. Cellular

TEL cellular3 72 23 #HS Hol5
A 3Tk 2GRl HlE 714 GSMA A ¥
QualcommT=2] 57|24 CODMAAGZ
o}, 3.5GH-E = W-CDMAA S (HSDPA~
LTEE 585+ F4°lth =8 Qualcomm
2 o] 13] CDMA2000-EvDO_REV_A/B/Ce]|
et 2edS s glo, dAFEAE
REV_B/C2] H3 gz 4A4] ¢do} Heltk

CDMA+= AlAEOA Q95+ F5 A
4l Mg Abefo] wl-g- 324l full-duplex*2] &
2 2522, Qualcomm<- v} A7A =
SiGe A S AH-5F0d receiver/transmitter” } -
2]3 2~3 chip solution &2 tll-g-3F] ghrt 1
#u}, 20055 E = CMOSAEA )4 A7)
714ms vfg o7 800MHzTY ool &
0.25um CMOSA3(RFRG6122/RFT6122) 2 &
Alslal o H, & o= 800MHz/1900MHz
dual-band Y receiver diversity”7}FA] A Q&)=

0.18um CMOS 1-chip transceiver(RTR6500) &
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2G

3G ;
HSDPA
o st B

9.6Kbps 114/384Kbps

.
.
-

.
J
g

9.6kbps 153kbps

2Mbps

2.4/3.1Mbps

14Mbps ~40Mbps 100Mbps

74/280Mbps

(3 1) Cellular =9} ZI3}

EAEH GSMA|Gol Hlato] ARl oz §
A3}, CMOSs7t Rl g Wil sl
T3k 2006WHEH = 78 RE transceivers
modem, power management 1C=3 SiP(system
in package)ﬂ%i single-chip® B} & &gt
QSCAlE) =5 EA]810] 714, size's2] A€
& Aokl gk, e e
2 S H modem solutions HFEF O F 1] % 7)
GSM/W-CDMAtoto| = ol 5o GSM
/GPRS/EDGE/W-CDMA/HSxPA % receiver
diversityS A €8}= 1184 0.18um CMOS
RF transceiver(RFT6285)% A1 0,
CDMA®||A &} 74o] 1-chip SiP QSCHETE
ZA] ool T} Transceiver1-F+ 2002'd
RFx6000A| 2] =7} #x ¥ o] F X5 direct
A-gaka 9lon,

= o
1. YH

Qualcomm-

conversion(zero-1F) 7325

modem frontend®l] )

=

=

dynamic-range
2t sigma-delta ADC ¥ modem}2] 31
WU 3F calibrationS %38F9] RF transceiver’d 7
o] s Fol= S sha vk
GSMA|E-& 1-E<F Si-Lab, Renesas, Philips
(@A NXD), TIE ] B& SA150] RS F
L5k o), EDGES} W-CDMA A Q4714 &
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7F8 A+ Infineon®] 0.13um CMOS34 &
Ao SMARTIAIF .2 28kl A&
FA kAL Uk ¥hA, ShA AuE uhe) 3Eo]
Qualcomm©] A|FA] 7FAIsH S Wt obret
1 "2} wireless-LAN okl A - 912 2 9l
& Broadcom = 65nm SoC solution(BCM21551)
O F cellulari-obel] FAAQ -5 akar 3l
A7} FEAE 3, Infineon oF2) Al
Aol wof A o, AMIA 4Gl st
+= LTE(long term evolution) o] 23t RF
transceiver A Al E = 3 F modem 7|HF o] F of
A FAlete} &) AEE Feske il 8
At AgE 742 W-CDMAA L-L zero-IF,
GSMAIY-Z FulY 41529 5474 1/f noise
9 DC-offsetic A| 2 low-IF receiver 2% T
7 AgakiL 9lom, oA B2 dynamic-range
£ ZH= sigma-delta ADCE 48319 analog
baseband 3| 22| H}ELS H A2 dHA] muld-
mode®]] tH-&3FiL ATt TransmitterZ-2
GSM/GPRS7FA] = constant envelopAl & £4]
& 0835} offser- PLL 727 FHIF o, &
A= EDGE 2 W-CDMA¢®]| th-$317] ]3]

o

= 1

[e)

direct up-conversion polar transmitter -1-
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ZE g3t ok ti¥2 IC7} GSM 4-
band, W-CDMA 3-bandZ& #|35}1. ¢Jo] RE
frontend 2} W] o3 73] & Aejolrh

2. wireless network
wireless network- coverage®l W&} MAN

(metropolitan area network), LAN(local area

network), PAN(personal area network) &2 L}

W, 7t ol Ak} AT A ol
Aesiic

IEEE-802.11a/b/g 4l Bluetooth+ 20004 A
T2 e WA 7)5150] Hol U ol

24, &A= Broadcom, Atheros, CSRE-0] A]
Ao W FES ek vk U A fof
T Aol AE A7 AR E o} Aol 3
= A]-el ¢lo1, WiMax wave-24} IEEE-
802.11n%5 > MIMO(multiple input multiple
output)E 7|2 O d}al glojA Ao
REF-E0] H| 50| =71 miEe] 27] Al &
A7 = FE RFGE FHE 7k Adejo]
t}. &A%t BroadcomS BCM4325914] 2x2
MIMO+%%E Zt= dual-band [EEE-802.11n
4 IEEE-802.11a/blg T3H3-& FA8H AF
- baseband &} 7 65nm SoCHE -3 8} &

(E 1) wireless network BE&

A BAH A% g o ook of o
9] transceiver -2 5% 4% direct-conversion

WA g A L33l ¢l o, TIE sampling
receiver 4 all-digital PLLOJl <213} transmitter
7} A-8-¥ DRP(digital RF processor) & 7%&
o 90nm H4 .S F Bluetoothol] -4 &-g3}
o] Agslstelon, HTdE o] 2 &
65nm =40l A-23}9] Bluetooth(BL6450)¢]
2]ol] IEEE-802.11a/b/g/n(WL1273)5 7] A
ZF Zf A-g-shaL ook

WiMax3-0F= Beceem, GCT 50| AE2A9]
AFE &S st YO, HLo)= Beceem
(BCSR200), =} wix} Q1 FRo) 29 (XRO3000)
oA 2x2 MIMOE- A 9181= wave-2 solution
S 9289}t IEEE-802.20(broadband
wireless access)F-9F= Qualcomm®] OFDMA
E3|E zt1l Q)+ FlarionAHs Qlste] A&
7HHFLR500-A) B EF85 FEslov
Qualcomm ] Y& 557 Al XT3
Aglo] AP FWE et Hch UWB
ok F2 A 1114 F2 S 1
3t Q=) WiMediaZ1 % 2] AlereonA M7} A
d oz AF A7 A o, uFst F
YA (3~10GHz) 5797 SiGedd-& AH&-3}od

RF @53 02 7385 rHAL5100). ZigBee

Ql

77 Ol

802.16a/e (WiMax) Beceem, GCT

MAN ~1km
802.20 (BWA) Qualcomm
LAN ~100m 802.11a/b/g Broadcom, Atheros
802.11n

802.15.1 (Bluetooth) CSR, Broadcom
PAN ~10m 802.15.3 (UWB) Alereon, Freescale

802.15.4 (ZigBee) Freescale, Philips(NXP)
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T Ok= Freescale, NXP% th7]1¢] 3} QB wi %]
71219014 solution-& -2 o)tk

3. Mobile-TV

mobile-TVEELS S yetrl AEdte=
DMB, Nokia%*% 2] DVB-H, 92 ISDB-T,
1% 31 Qualcomm®] F+E3F= Media-FLO7}
%2 A4S Wl w 9k

Ao s A3y Rygd Sevele DMB
solution+> Frontier-SiA}¢} T £-0] integrant5-2J
Ul Ax 7} w2 RF solutionth-2-& 3F¢ic)
Hhd, GCT+= A 52 2.2 S-DMB (GDM7001)
9 T-DMB(GDM7004) CMOS SoC solutionS-
ZA8H T A3 AR Media-FLOE #| ) &t
DVB-H/DMB/ISDB-T multi-modet]-% 2]
global mobile-TV solutionS 7J8tslo] A}go))
AY8E7) Alatel o), 9412 0 2= DVB-
Hell 8B5S F31 Ith Qualcomm® Media-
FLO#'YF o2} DVB-H, ISDB-TS #9138}
+ solution(MBP1600)=- SiPE 7-& 8l x}A}L
2] global cellular phone solution®]] mobile-TV
7 F7bstel 3 &kal 9tk Mobile-TV
receiver® AEE 1 Y TRE AYHoR
ol Zo] Y& DVB-H, Media-FLO] ¢

(E 2) Mobile-TV & 2 Mz Ax|

direct-conversion®2-& #35l31 Q= whd,
DMB, ISDB-T+ A B2 direct-conversion
=2 low-IF 727} £4Eo] Qli=dl, o}&7h
A= low-IFAIF0] &3t ©f oA Gl
° 8 ¥tk S-DMBY ¢ A #E

& S8t diversity & R 93813 1Tk

o

4. GPS

GPSEE solution © 3= SiRFAZ} FHtjj 9
S Buska vk SIRFARS 11 59
SiGe RF chip} baseband ICE SiPE & 3}¢]
g8t ghort, HZole AAE 448 ¥
3 90nmF -2 AFE-3F SoC solution(GSD3r)
= AT 12, GPSAI S TaE 1P
9 A7) AL v o2 FokollM &850t
Z7FsaA] A=} O solutiond) T3 HQ
‘dol At ol wha}, 2007'd 3] Eof
333} o] 9 RF solution A AS©] GPS 7|
A 5L A8} solutions FH K= Ak 7}
WA HAE T} GPS signal processing:%
mobile7]7]2] host processor®l|A] software @ 4=
o= A= A71HA REGEEOE EA8HA
L T2 REF solution®l] T2 5= SITh GPS
receiveri= -2 £t T35} fo(=1.023MHz)

DVB-H 8 (Nokia) MMXXL Broadcom
DMB st= Frontier-Si, GCT
1sbB-T g4z Maxim
Media~FLO 0j= (Qualcomm) Qualcomm
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(E 3) 2007 &ty FZIE GPS 72 LA MRA Alz|

Broadcom Global-Locate 1999 $143M Hammerhead-li
Atheros u—-Nav 2001 $54M uN3010
Philips(NXP) GloNav $110M GNS4540
~ 4foQ] low-IFTZ2E 88kl glom, A AL IR HS RFEA) Q7HE 250 2
014 10mA0lE} $F9] CMOSHHH AA| 7] ARFEIMT AH 02 AgE = 53
ZhelFoiA i i o) HYr}. ol wedh 7k pe] B4 o}
Yz} RE-BB SoC3lE G3ll A4S 213
| oF 3h= SwelH AAF Aol wapa,
. HUEN0I J|s ST 24 RF block= 5 digital block ¥ 374 A1 F-7d o]

Aol 7 Hopd 2 Aui AE A 7
g F3a) v e} Pk

1. CMOS-RF 238} 3 SoC 718 3idls}

CMOS-RFE 20004 ©0]% F4:3] 550
A7} F2] Q@ gfo)w, o] A SiGe BICMOSZ

300

250

200

150

Gate Length (nm)
o
o

o
o

0

2000 2008

2002

2004
Year

2006

(O3 1) 9=E RF ¥ digitai baseband =
gate—length 3} 30|
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SEA 271 7hds ook gt

Z1%12F IEEE VLSI symposium¥} ISSCC8
SJoll WS AF 79 wEES o
A= baseband(digital) 7 RES] Fof ]S #]
571 A8t CMOSE7 9] gate-lengthF0]
el st Zlolt}. Baseband £} RFIC£}2] gap
Z7] digk 2d A5l onh HAF A7he)] %]

=
o
LI
G 0] gap2 19 YRR FA B 952
o}

=X wua=E

t}. A 7]ef SoCell & 2 3t RF solution

9}\

=
= TS AR FoAE A N E-S o)
=5t7] Y3l A=, RF3] 2 A A9 simulation™
B R g rste] A 48 Higls
= 0] e Aot ol B 9
active/passive device modeling, substrate coupling

EA EM-simulation, PKG modeling 5 CAE=

] sinkde] it F e siA]ar Qi

2

2. RF Transceiver X

RF transceiver7-Z+= H3Z WA AL direct-
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conversion©| UJF-F-o]H, UF- EFAqE
(GSM, GPS, DMB, ISDT-T) low-IF 7} 2 £-5)
AL Qlth Receiver &+ sigma-delta ADCE
gk dynamic-rangeE R 3}, o1& F
3l baseband analogt= TS} she WA S
2 YN O M, transmitteri= direct up-
conversion§2 7} &7 A2} polar'A & ]
g9 gl o]l 729 IPES A5
7F ] e o] tEE-2] application®]] °F
7k 3 & uimmingWF O & P38} SoC1-8
7V&st el o] =A Hdnk 4, T1¢]
DRP7|&& & @A o e Fxou, |
A M= receiverds0] UF HolHq EA
AAE ) A 7E ek AR ¢ g ¥ 2R
= AN cocksE7FH
wepAl 1 sl 2 AR ok A 548 A
A Ao F Helch

gate-lengthE- 7

s
KA
o

3. Convergencest

A2} cellular/network/GPS/mobile-TV 2]
EFEEC] shte] ICo] FEEAE FAolt
ojof wp}, 7|FEof] 2} Hofof] EAsIAA M=
AAlEo] F3F solution provider® Ao} Hi-

o whotk sl )2 A ek 2 glAEL

(H 4) &2 M gXQl solution Ef 3i&t
(RRl= A &2 £2M0|H B3 22 M

solutionZR =2 91&) 21712} 71428 714
£5 AFH 07 QI 9lom,

mobile phone solution<

R

Qualcomm, Infineon, TIF©|
& Hitol 45 el AL gl SlAtelth
Broadcom 2] 7§~ 2000%d Innovent SystemA}
& reto] E2AH R wirelessA ol Y
g o]F 1 26719] AE M&AR 153t
%It} ConvergenceZ A3 multi-mode -2 =
Ao A% digital-RF7| 0] & AAHE A4
R Ha g A8d AoR dekerh 4
= TEE A=Y solution B AS &K
AR A BT

1932 Broadcomol|A] EAIgH 7H &
convergence & Zk= SoC solution? 2 2, 2G/3G-
Cellular(GSM/GPRS/EDGE/W-CDMA/HSxPA)
4 Bluetooth, FM Transceivers A 9sh= I1C2)
FAEo]M, 14mm X 14mm 621-pin FBGA®]
AZHRA a9 Aol e + 7He] RF
transceiver block?|A] & = Ql50] o|A| RF
transceiver = TFE digital 1P} W]S231A] PR
o g 3 AFS vheo] 7 A 9]

=50kt 8k

&A 2 &85} solutiond)

GSM WLA
Qualcomm 1 3 3 (6) 4 2 5
Broadcom - 4 4 1 2 (5) (3)
TI (DRP) - 3 - 5 1 2 4
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BCM21551 HSUPA Baseband Processor

Application Processor - ARM11
Communication Processor - ARM11

HSUPAHSDPAWCDMAE DGE
Modeim Accelerator
Modem and Audic DSP
M-Stream + SAIC

orp Security
Memory Engine

H.264 & Video
Accelorators

oo v

Graphics & Imaging knage Signal
Accelerators Processor

Audio Mixer
5-Band Equalizer

Engine

(23 3) Broadcom Cellular/Bluetooth/FM Transceiver 65nm SoC Solution (BCM21551)

V. = 2Hl S

B50] F£Q = RERE A9} 5
YAt} A A=

Mobile-TV & FH o2 sl 91, Ly

Bobs

cellular RF solution &

4

(% 4) I =2 RF x| st

A WA YAl 72 Aol S5k Al item
= 2431 gtk GCTi= DMB 1-chip3}o]] 0]9]
WiMax solution ©. & A4} w|& o7} 7]t =]
+ 7dHo] 1, FCI9} Integranti= DMB RFHE
M WES SR, 4z o5 A

= M
M&AE F A28 37]2 |3 Abdlo]e,

24 S-LS| 1974 Cellular (CDMA/W~CDMA), Mobile-TV
GCT 1998 DMB, WiMax
FCI 1998 CDMA, DMB
Integrant 2000 DMB
PHYCHIPS 2002 ZigBee, RFID, GPS
RadioPulse 2003 ZigBee
7lo|I24 2005 WiMax
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PHYCHIPS, RadioPulse, 7}0] 24 o}

W ICE 453t AFAT IR Felgle
U 2RI AN $2 AaE 7)dis) Bt
sttt 53, 7tojZ Y2 AY o]F wir|7ke]
WiMax wave-2 solution7}A] 3810y 71 Axpr}
TEH

oke] AlFE M F
& FolE FY
‘]i]- CMOS SoC3}7}
= AFE 718
@ﬂaLAwka
A solution?] &4
A58 WS-
#o| g1t} E3F daca-rate
MO7]§°] Eﬁi@} He 5
2o WEe A%Ho
gaEc) =3t convergenceFAl]
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