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Abstract

In this dissertation, the characteristics of W-CDMA(Wideband CDMA) are studied and required
specifications of IMT-2000 transceiver using W-CDMA method are proposed. Also, in order to design the
RF circuits satisfied the proposed specifications, theoretical models are expanded and real circuits are made.
Then the RF circuits of the mobile stations are implemented in the three parts, transmitter, receiver and

frequency synthesizer and are evaluated. The frequency synthesizer is designed using techniques of swallow
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counter and passive 3rd loop filter. For improving characteristics of the loop, a LPF was added to the 2nd

loop filter. So although the locking times are loosed, the spurious are reduced. The output power of

transmitter is over SOmW, the spurious output is -40dB/30kHz at SMHz offset and power control range is

-20dB at 2.5V.

The proposed specifications are considered in highly practical environment and the theoretical designs and

the experiments are expressed as simply as possible in order to facilitate understanding. It stands to reason
that the results of this study can be used to design the wider CDMA(25MHz Bandwidth) mobile

communication systems.

I.M B
L5 puss Wﬂlﬁ"’ —’]‘—:TL }—‘& 7H°L A

Holed, 1 HMH Xd%“—%bl %} g 7k} A
4% wgt 3&53E 3 Qe ol2gh FAlel bt
Fo] o)lF A3} FEI FAZEFRA AFA
249 A § AW zsle] A=A, AR
t-£-Xl(Personal Communication Service ; PCS), #]
Az AL o]83 EA(Global Mobile Personal
Communication Service ; GMPCS), F3 F4-%
Al(Trunked Radio System ; TRS), WA1--& Foff
#3} xu]~(Cordiess Telephone-2 ; CT-2), 7}4iA}
3| A “H(Wireless Local Loop ; WLL)S A2 F
A5 Aul2rt AlFEz glck PCSY A" A
219 A5 Fddidgelr] dEo] 4 Ut d
Elojofe] AMujavt wd dlofe]§Al Avjart B
7Vsdtet. ol 2 wugtel #A}) FE=E I gl PCS
Axga FREE A o] FEA Aujxe A
ol SAstA =t

A A7]15A) d3H(International Telecommunication
Union ; ITU)E FA02 =] F A o]5%
Al AElAQ IMT-2000& 2EAY 4, 259
Data, Image, $<342] A%, AAAZQ E3149
T8, Internetyd & Multl-medla =90 3F Awls
98 WEA7 zlolch. IMT-20009) =¢ =}
Fo 270 B3 Ue A 29 e TS
FAolw QolH AFT 2T AT 48]
A FA2EA o7 74A] Wile] WA AtE T
ol& HrIg F AA T5H F4E AAHE 4A
o2 o e 97 A £ AE W

330

Al Z s}d)Y CDMA(Wideband-CDMA ; <
CDMA)HM]o] IMT-2000 A]28le] F4l %< wia]
22 o9 §FHAHT e, ol i CDMA
yhile] -gggke] Huj3le} wFe] Mujiag A
of AFE ¢ e FAE AV sl7] dFeltth

U] o] YgER XY 458 ¥ gdy
PCSE& 71A5 &AA 2 2¥71& A4atstrd A
Foll 9lev, 9% RF 443 9 A4 REL2 1|
I3 dE SANA AF edstn ole Aol
ot B H(10.5MHz) CDMAE ©]4£3F IMT-
20004 7R Er]Y AR 2 A SEe
g bzl e v Aok Aotk B =
A= ol2ldt Fuld CDMAES o]43 IMT-2000
D7) 52 AA D AT Holel s oditsl
3 Algbsl RF Ao upE 3l2dA e A%}
A g sgos, A g 7|HE
7 9 S dpurers AAS

I. ¥l CDMAS| OIEX T&

2.1 1S-95 CDMA AlA "

IS-95 “'o“"’ﬂ*‘]—“— g Augke g o
A FEE AT Uk 23 1o)X et o] &
K "“"é% stol% A d(pilot channel), F7] A
(sync. channel), #o]A] zj'd(paging channel), 3}
A (traffic channel) 2. FAI=|e} gl Hulsk gl
e A& & Adz 74
=} gl

a3 1o)X BedFe 77} o] oobek AU &
Al R&(Walsh code)ol| &jafjr] &ato] =Awk Hut
#F Ad-E A =(long code)ol] o}sjA FHale] Hct

#}'d (access channel),



wWX/ %Y CDMAE o]4% IMT-2000 32 MA o 4% Hrlel A A+

=98 CDOMA W e(1.23MR2Z)

FAGE Mv rmw Mnc
et Nﬂ i'hﬂ

W=8 We=g e+ W=63

ag 1. 1895ukAle] Az
Fig. 1 The structure of the IS-95 method

2.2 3o CDMA A2~

ol A FA7F A (Wireless Local Loop ;
WLL) % IMT-2000708 98l Pl CDMA
o] sfsisich Sl COMAE o83kt ol
Aol LAt @732) 7% sholele) st
7 2ol oJ3) ety cholH AlEl(time diversity)
5 EfAHoZ o[§¥ = U A el IMT-2000
Alz=glo] lgsob & chodgt Aul($A,
dlele] $)& 7FeA 3, 44 A5 A%
=] o]vlz] AFe] sHsstris Holh
o] CDMAL& 5MHz, 10MHz9} 15MHzo| <&
dlA % v 80MHz% FZ& 2 spacing® 713
5 % FEAA(FDD)/} AL4-Er)

o3 28 29 o§ 32 Adid CDMAY 7)
A= zle] gt Wzrzs vehd sloldh
FAR ALE AHEgezH F Ao g =3
o]8lE 7Z]Z(coherent detection)-S o]&&+ HF7}

7hssiep .

noRt e

i

o)

%%

Ou.

I 2L o i

Bk L

O 2. e ez
Fig. 2 Structure of the forward channel

a3 3. Uy AT
Fig. 3 Structure of the Reverse channel

. IMT-2000 A|AHIQ| RF TSN

3.1 IMT-20008] 7§

IMT-2000& e}t E59) FAA~go] $
so} olgAel AL oha shte Axdem Q4
& 7 S o) BEAl Aadolch o] Alxd
& shit olgel FAH=E olgaled olFaA
T g FA 9U)E e Yo Ade] B
b FAANAS ATsA Hel A, oA

~% B & sle AAAL 29 Fl5e

i 2t A 2 )

A4
“suE e Avas 45E @ 4 04 o
5 F 94AA A 47 ohest R

— A AAAM] 27 715 ¢ S/W radio, 2143}

— AHEARE AR chkd Al ol A4 s
o) HElge)($4, 34, 2So)El<2Mbps>)

— okt aAYFAREY s
A7 AEALAD

— Fpdld ¢ 1,885-2,025(MHz), 2,110-2,200
(MHz)

3.2 IMT-2000A| A8 M7

IMT-20008 AAd & 7|23 9 dg7)s 3
A A (Y AlZ 2 2}3), Baseband/IF A
2]% = RF A2j¥2 FAgch ov] A43tH

331



ra)dd ngA sl =gA AW A2z

Aplag AFHE de A olFFA A2
ol 800MHztHo} tjx|g AMge] Axele] A A
e vlFe £ o $A 2 IF At A /]
<7 39 CDMAC| Wit FAALr|ee] A
B2 71€e] FAH Ak ¥ £ Qo

A% IMT-2000 A28 Mok 32 7kl tel
A /‘1‘3]"‘3 A gt st7] wgel FH FAAA
EupAl S ALgsiof el o]9} |IAX RF Wi
bj]ﬂﬂ%ﬁ 7% ZZ7|(Driver power amplifier),
A Z=Z7] A o}7](PA controller), & AL
E7)(Front-end LNA), & s}tA]e] ¥217](VCO) 5
ZE S5aAe $4418 Feldte fAA RE
e, IF e| 2 <gkelv, duplexer 59 F5ata
At B =Folx FEeuAl she IMT-20004]
2§ ©#7]e] RF 42 o5 & 13} 2k

n

4 o ooy

F 1. IMT-2000 2719l RF #4
Table 1. The RF specifications of terminal for IMT-2000
9% B9 4

4 1,940 ~ 1970 MHz
Fog
Al 2,130 ~ 2,160 MHz
sxans g Al FDD
A 190 MHz
b I e 10 MHz
Fal4 543 +/-2.5 ppm @System : +/- 0.1 ppm
LR QPsK
dole} A4EE 4.096 Mcps
ke o} 444 4 (Omni Directional)
2y
£A 44 9 50mW
Ay Ao w4 50 dB °|4}

45 dBc/30kHz o]3}
-80 dBm/30kHz o}3}

FAR
AR ulA
& AEol S 2A
T 50 dB o4}
%Al RSSI #¢] 60 dB 0|4

4, A2 SAUY dlolg Aulze} 2L 2
g o) HelE 3 AlaEoR 2Mbps] §3F
o dloleE Ajslr] A8 A2 AE 10MHzE 3

332

jo

o S Pas] palyeh e gzl A
5 7Hle 927] AA FAEE 218 49 2
QFeVF 2 HE] 2.130~2.160GHz2] 138
A7]ellA] v 2.200~2230GHz] AlEe F3t
g ERR Edsn d9ES EE AXH
70MHz2] F7}Eaig Wstdch o] Ais 2%
712 Bo7bA wdy] #Age] [ QAR Fe
ek $AFE L QdEYE Soe Alds)
2718 £ 260MHzS} A3 WskE o] of
AEFHLEHE AX 3 FAA G L Tk |
Al W= 2.200~2.230GHz8] F35et E 0]
1.940~1.970GHz9] Al FI+2 wistsjo] Alg
Hzo g7 HA 5 5L FolHA ditke
Ad7HA FF3G F FEAA 2 FA EdE
53l A5F Aggich

g

Hz o

t DPX

1.940 —~ 1.970GH2

260MHz

a8 4. 92y AA FA
Fig. 4 Block diagram of entire system

V. Bl 32 A ¥ #@ot

4.1 chtvio] RFE AMA|
4.1.1 &%7] F - FAF A
Datrlel A4 FoeE 1.940~1.970GHz, 241
Fo4E 2.130~2.160GHzoltl. 4131 qlgu
& FHA Bl Az wEHUME AH
MMIC3t ¥ LNAE F33tA "ch. LNAE A3
+ RFZFZ7|2 B o]5& 7] 93 A%s
A48 MMIC ZZ7)o|t}l. LNA E34 13dB
ol 5% F/MIAh 7l Arie aFHeaE
ezl flsl 54 e E AHget EHL2 50
Qell AR ¥ HA FF Agol HrAHo
2 ZAA) o] LNAE SH3dA £33 A%
= 5% °lF 23 T EWE ARG old,

Ly




#wX/3HY CDMAE o4

g IMT-2000 32 AA 2 A5 97l 3¢ A7

RX-RF-LO Fu}4~= 2200~2.230GHzo|c} Fg}
& E¥7)E £33 A3E IF AMPY4] 13dBY
o] 58 d&th

RX-RF-LO A3& Foo AH¥wrst o 22
192MHz9| Ao} 2xdAF 4 43l7](Voltage
Control Temperature Compensated Crystal Oscillator ;
VCTCXO)"“‘— A Foig FA7IEFE dedh

g E|e olF HEY Fubs E7|(Double

Balanced Mixer ; DBM)E AR&3tc}h Fub &3
7% 34 Ase FFEHAs $571(0F AMP)
2 ZEs1A 13dBH 9] o5& F7HAAIcH

IF AMPE AR Al3= 7504 ddEa &
B (F BPF)E AxA sl=d or|s FAFa
= 70MHz, 9= 9MHze) SAW3 FEjE A}
gt o] Alge AZE AFA Az 2
dads wAe AR e chA] o]
AF o]5 FAH(AGC) AMPZ g1z} #}
o]l5 ZAHAGC) 3=2& wir]|e} 7|AFAte]
Aepdzte) wel dAgk ARHRE Fx) 5=
P astd AbE o5 2HAGC) FTF7):= IF AsE
ol A PR R o5 AT AbF ol
ZAAGC) £=E7]&= A8x]5¢} 34 Intercept2}
t}2 748 CDMA A28 £419] 1895 Standard
ol A g 3to] H=F A

o] A5 o5 XAAGC) FF7|5 Hdh= RX-
GAIN-CTR A&% 0.7~2.5VdcZ LPFE £3) 9
ek of7]4 Yo AlEE RF-RSSI AlZE ¥
i IF AMPEX E9o{7bc}. RF-RSSI Al gt
7] Aojfg qlHEe] 1 Z7te| wet ofA AE
o]E- 2A(AGC) AMPE A|oj&tA X} IF AMP
2 7k AZze 23 AdEd dePRY 73
ZAA71% £33 RX-IF-DEMZ 7}A ) o] Al
59| Falpo} o] 52

£Al%-= QPSK WFE71& 71x TX-IF-MODe| A
1} @ = 260MHz, 35dBme] Al37} A5 o5 2
(AGC) AMPE A3 ZEF AlsE 733715 A
H AzdAdeE =Hsn FE3 439 AFe]
25 et A8l FA Sl 260MHzo] 3t
Zo] 10MHzQl IF 53 He|F At o] 4
3+ DBME S3sted o7)4] 3dBA xS 4hgl
£A4o) 4RIk LOSH IF ¢¥E LO R4S £

fr B ook
>

of wh o °H1 fot

A

°o]7] $lsf o} m==2 FAgeh LO dH2 A9
50Qe A=y, w2 429 IF §i¥L2 F3
T E3717F BPSK Wzr|g F3sA i Fae
7] RF XER AR ER2Ev|(Trans-
former)= 1,900MHzejj4] 5000 A= &}e]
RF £4& whE

Zlijjr'r %2}71 VH *J°‘ AL oF 2dB AR

2 &Y S/Nﬁla v ) 3}71
“ﬂ%ﬂl ql"fl%—ﬂr dej2 B} o] A3+ 12dB

5% 7MHE FE %Z7|(Drive amp)s} vhAT
oA AH ZZ7)(Power Amp)e} ololLHolE]
(solato)E& Atz HFEHME AAH 1940~
1.970GHzE #AllA i}

4.12 Fai A7) AA

o] 5-5Al Al Falg §H47]= PLLYHA]
o YA Fahg A7 AREEY B EelA
= AAEF7](Prescaler)d] Fu|E spH BT
o} FFHle] ZFAZIo 2N HAEFHE FIHAT)
i UHFY o]4e) Fubag AR AT 4 v
A o fol wel AMgEE g4 Ag2 e g
A el gl

Fu} §4417]9) VCO PSCE ®#] P+1E EF
ok PSCe E¥& AsRE|9 B7HE o Z4%
gk AVREE o] Al q]He] Bl A7}
QE|= 002 W3ty o]y PSC EFu|: P2 A
ek o] AA7A] AXEP+DE FRr-ERT 2
F BREER B-A)XPAY 3ol ol F 0
22 53 PSCE ¥5gh& ofAl (P+DE WAl 7]
o A, B 7R2EE 2 7l~ZJc°i ckeR:lag

Fab4- R RF $540 AlaH9 A, &
3 Fu5 Y IF T—L%%ﬂ—é AAsn AL ~
Hoz £44 Ads ddaEch dur)y $4
Fol|4] 260MHze] FFd4E FAFoS 1.94
0~1.970GHzE AFA 7|2 441 %-o)4] 70MHz2)
Frear2 3%A717] s E 2.200~2.230
GHz®| &% 10MHz?] dldZg 7IAe Fos
47178 edich ride o 28299 E
0] 23} PLLA LMX2325% o]&3lo] RX-RE-LO}
TX-RF-LOZ® 7}= 2.200~2230GHze} A3 & wt

333



et LA =w A A3 A2%

E3 LMX2337-& ©]4&3td DEM-LO% MOD-LO
2] 140MHz/-10dBm, 260MHz/-7dBm®] X% -&
Pt
zgee 24 $52HE leow su 2
gaoh AASE oL A 2ok

all - oox %

A

(G, Rp)+1
S (Cy - Cy - Ry)+5C, +5C;

Z(s)=

e} AL S(Pole)? FH (Zero) 2.2 F3t
= maa
=

C-C
T,=R,.C, and T1:1e2—<311—+-ci2

Fxge] £2ke] A glelA F7) A7 lock
time)¥ &S, QFAA, AFfele] Ao HAHZ APl
Zasich ek FEdggEe]l AW FrAEE
welzv} ~Felo]as o Wol A #HHzA
2Felo)iy 22 dZE FolAY AHI5H
& Hrlsld 2 & gl w2 57(A7E
< ZulEa AL Felre ZAAE dA
25l aE Fol7] Y3t A9ES HHE ¥
71gt 32 2ok oy 1y 59 et

a2z 98§ P43 Ry Co e ofL 4
o 93t & 4 glch

(T + T3+ T\ T,
{tang( T\ + T1?

_ (T + Ty N
CeT (T + TP+ T, Tol

-1

tan ¢( T, + Ty) ‘[1+ (+ T+ T\ T, _
T2

(T, + T3+ T, ltand( T, + TI. |

C =

c2=cl(%~1), R=F, G=F

Tl A R AT A EYHE A
A AzbE IMT-2000 H371= 28 63 el
A2E IMT-2000 5H37)9] =27)= 712 9 A2
2] 27|17} SemX2cm AEolv wiy] Aoy B
tAE AZA P eS| ANHTE A
o] A Hr]e] d-g3}el A stct

334

38 5. LPF7} 3718 7jde F= 9y
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