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A Study on the Analysis of Minimum Performance and Design
for Receiver System in W-CDMA Handset
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ABSTRACT

In this paper, we have analyzed minimum performance required for W-CDMA Handset from standard and
implemented the receiver for W-CDMA Handset. We have derived the noise figure and IIP3 of receiver and
determined the selectivity about adjacent channel and minimum performance for front-end stage. Before the
implementation, we have verified the performance using ADS simulator. In conclusion, we have implemented the
receiver for W-CDMA Handset using the heterodyne architecture and performed measurement. Therefore, this
paper will give a guideline for design of the W-CDMA Handset.
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Parameter Characteristics
Up:link Down-link
Frequency 1920-1980 2110-2170
[MHz} [MHz]
. Data BPSK QPSK
Modulation |=o= Ging | HPSK QPSK
Multiple Access CDMA/FDM
Duplexer Method FDD
Operating Ch. Spacing 5SMHz
Chip Rate 3.84Mcps
Data Rate 12.2, 64, 144, 384kbps

¥1e ATy W-CDMA widr] ¥
2110-2170MHzAA  53sbe, w42 QPSK
upAle- ARgslT gl A &8 3.84McpsE Ele|
E{Processing Gain)& ZA Hch
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3.1 Reference Sensitivity Level
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Parameter Level/Status Unit
im -106.7 dBm/3.84MHz
DPCH_Ec -117 dBm/3.84MHz
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Data rate 3)
74z #dl dxER do]e] o] 12.2kbps 71
oA psigit). Wb AE3)ellx 25dBS] HAilelS
(GP)& & & SlE, Eb/Nt= 7dBO]Z2 4(2)¢l
olsiA -18dBS] SN T8 4 Slrt.
Al)elA] kTB: E31-8{(Thermal Noise) 224
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1.38xe®x290°k
Ixe™
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kTB = lOlog[ ]+ 10log (BW)
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Channel Selectivity
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Parameter Level/Status Unit
DPCH_Ec -103 dBm/3.84MHz
Lo 927 dBm/3.84MHz
Ioac(modulated) -52 dBm/3.84MHz
Fuw(offset) -5 or +5 MHz
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{MHz]
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I2E ¥E QAR MAlEe] 98 LNA F
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29 412 ACS HAE TS 9EAF)7]
93 HEEL] XML =E5Y 4 Y= ‘Noise-
Equation’ olc}. AAAld 7HdAlsel] ofs A2
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10log/ 10 —10 © —10 *© |+4.6dB

+6dB
)]
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7], NiT : HH 58 7}53 F-8(-85dBm)
NTh : 94-S(kTB:-108dBm)
NFT : Al=® A A4
PNVCO : VCO9| At B4
PTX_PA : Power Amp.2] 22 A%(27dBm)
Plammer : 4% ZHAlE % (-52dBm)
IIP3LNA : LNA®| IIP3 3t
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¥ 3. Front-End & A HEA)

Parameter Value
Total NF 9dB &}
VCO Phase Noise -110dB¢/Hz &}
LNA IIP3 0dBm %

Duplexer Isolation 45dB &

3.3 Intermodulation Characteristics

AR AR e TR HAAlse] ol
& Z(Intermodulation) “d#-e] WA=, o Fol
A 3z EWE ARe] Adwis U2 Eojor]
Aol Age Frh FAFY IP3= o] E¥x
H2re A28y TE53 4 vt Rde B8
oAl Qs EWE Has FAoch
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Parameter Level/Status Unit
DPCH_Ec -114 dBmy/3.84MHz
L -103.7 dBmy/3.84MHz
L1 (CW) -46 dBm
Louw2(modulated) -46 dBm/3.84MHz
Fuwi{offset) 10 -10 MH:z
Fuwz(offset) 20 -20 MH:z
(el anerence(pe) f—"fdam
T ohdem 3'rd order % ——"
Intermodulation
E:
Gp T
Signal
-114dBm
— [MHz]

10MHz

20MHz
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A -114dBmy3.84MHzo]|3, 10MHz 2344
-46dBm¢] CW ZHiAlZe} 20MHz L2404
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WS wusRg, EHE HAE 2] e HA
E 274 vls] 3dB7} v} 2okl AagleA
873 Eb/Ntol] A$3h= SNRS WH=E5A717] ¢
A AdsHd-E 3dB FHvhe AL T 734l
Zol o8] AR Ahee] 3dB o FYRE o=
2 4 ootk wEb A 48 oFe’ e
(PN+DellA] 33 &z AR 223 3esd
(PIM3)2 3dBE ™ -99dBme| e}

P, =kTB + NF
=-108.2dBm +9.2dB = -99dBm
Pyt =kTB+NF+P,,, =P, + P,
=-99dBm + P,,,, = -96dBm
= Py =—99dBm

ueh] Aol Q7sle A np3e ohew
Zro] Ak 4 glch4]

®

1P3=p, + FuPoe —2P b

5, H6+99)
=-19.5[dBm] &

AR A AIAE vehle X E2A, 1P3
7} -19.5dBm °|AF HEEZ AASol e U
itk

V. AlAH AlZ2H01H AF

B =iddMe dA st 8 HEES o83
o W-CDMA ©%d7] £X1%E FH=Zol 722
RF tholld IF w7z} AdAssict gt Alzlbel g
A ADS AJE#H]olEE #gale] AR AlxEe
A5o) Al HAQT ASE 9EIeA AMA
wls A% skl

E5+ AAl) AHRE 4 BEEO AE el
Aolx, 18sE AR W-CDMATHEY] $415-2)
22 3zrolr} dezclel FReA SRS

IHE 190MHzE AR83len, A7 |(LO)E
RF F3}Hr} 2 ‘High-Injection’ 725 AH4-3}
ek

B 5. Aol A4S W-CDMA 7| $Al9e) B =4

Gain NF 1IP3 Atten
[dB] | [dB] | [dBm] | [dB].
54
Duplexer -1.8 1.8 - (Isolation)
LNA 14 15 9 -
41
RF SAW | 22 22 (Imgae Band)
Down
Mixer 8 12 ' _
IF SAW ) 8 35(@5MHz)

M
BYVpa05-3 84 MHz

12| 5. W-CDMA @7] A8 58 3lge

4.1 Budget Simulation

NF[dB]

LVLLdOd
Zrasxadng
YN
ZMYS 4
Z¥lexiy T umog
ZMVS 4l
rzuwis )

Components
T3 6. 4414 NF-Budget Al E#Hlold 2=}

AAlel] AHEE HFEEC] ‘Worst-case’d] 355
He-a WAl A EHelAS st a6 Al
Edold AxzA 7dB o3l AEAg & VA
t}h ool #4el ¥ Hdahs A=l 9.2dBel| ®t
3, ARzl a8 9Ee o 4 gk
%, A8X|4 2ol AdAlel ARRE FEEY] A
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4.2 Adjacent Channel Selectivity

Bi4x Qg it AddEs 33dBelAk]
7 BAS g7elgdch a7 1F Ad e
7 EA 3 S E(Two-tone : 2140, 2145MHz)% <l
1L o IR &l Sqelt)t AAE ¥
2 35dB A=e] A A FAEAEE A
F3e, ol s7se HAaAEd 33dBE UEH
£ % 4 it

:mi

m
‘fTeq=1gJ.0M-|z :
dB(S(2,1))=7.001

Atten{dB]

30 4
40
& =
=
-60
-70
80 v v .
160 170 180 190 200 210 20

MH]

a8l 7. QA Adexe) HHE Al EHeld B3

Adjacent
= Chamnet ¢

Cross:

E? Nain " Modutation
0B 4
= 100
-120J
-140 LN B S B i T i T i La
2136 2138 2140 2142 2144 2146 2148 2150 2152

MHz]

12| 8. LNA Z£%0)A] Cross-Modulation 3H-&

1010

23 82 QA o A" wAE S
o] ogre FAsly] ST AEHCI Asfeldt
Zdx2] A% o] 54dBol3, LNA 1IP37} 27}
-5dBm, OdBm, +5dBmd dw AlE#Held AR
LNA IIP37} +5dBm ©JARl 7% Apdwizel b
Wz oo o] Hi3gHL 4 4 vk AA
A8 FEExie] Aelzel LNA 1P37d 2
54dB, +9dBme|=2 A = W-CDMA $47|=
A o7 TAPHE Aol it Fd%E A
o] wix] &g Y 4 gk

4.3 intermoduiation Simulation

33 Edlz BEAL Al Al2He] AHA AP
vehlie AEEA BAE epshe 419 A
A HP3E -19.5dBmelA AlF=| oo} dic}k 239+
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v AL ;I F glon, ol Ha’T A%e
Gl

] ;
.zo—//’f__'
40—} ; e P

IM3
Fundamental

_140 l'l_f_rI||)l'll‘l|'[lll||llrl
.50 40 -30 -20 -10 0

Pin

O8 9. AR A 1p3 AlEeld At

V. W-CDMA 7| it 3 &%

B Ao ®S5el vEd" FEFES AHslA
W-CDMA %7} 4152 RE-IF @714 #jel 2}
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a8 10. W-CDMA ©&27] Al 2%

t}&e] I311¥ RFQ140MHz) o2 -60
dBm/3.84MHz-& 7H& ) [F(190MHz) &3 o}
3yo2 < 10dB AHES RFIF °l5% 9
-50.8dBm/3.84MHz2] &%-3- A3k

8 11. IF(190MHz) &4 313

I¥12% ACSE ERIsly] f% IF AdE e
gk 7HEAE 23 Axd 234 Y
olxe] Atglealo] < 8.5dB AEelu, R
gk FHAEXe] 4 35dB oo QAR
33dBE 53 gg 4 qlch

3 Jan 2004 16387144
15-8,5452 0B 190,080 906 Mz
e i e

KB sz iog 10 B/REF @ g8
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i

FR— i J S fe— H { B

]
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cH2 Narkers
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194.200 Wiz

N8940 |
;. 15peamiz |

i
el Se54.788 46 |
| 2euegemz

$TOP 115400 008 Fiix

08 12, IF A9gee) ACS 754

START 163,000 008 NHz

13132 LNA EHell SAARE A At
45 FEYxet LNAY Aol ¥Ael 23 FHa
ST it 53] wiwel ZAHE AR
o] ‘Noise floor’ o}l Eafsle] 2 dgke] Ad
o] A9 wAA] k-5 #AF F ch

V.28
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# 6. W-CDMA ©7) HA8T A%

‘ Simulation | Measurement

v 6.84B 7.3dB

To(t:{l irgm 8dBm i

oy 35dB 35dB
t-En Stage

LNA IIP3

Duplexer Isolation

VCO Phase Noise
(@5MHz offset)

| -130dBc/Hz
(@1MHz offset)
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