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Abstract

This paper presents a quantitative analysis on the intermodulation product between transmitter W-CDMA leakage
signal and receiver out of band blocker, and proposes design guide lines for overcoming the effect in receiver design.
Our analysis shows that duplexer isolation, attenuation and LNA IIP3 are mainly responsible for the 3rd order
intermodulation product. Analysis also shows that LNA IIP3 required for meeting 3GPP TS 34.121 specification is

about 1 dBm with duplexer isolation of 50 dB and duplexer attenuation of 24 dB.
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¥ 1. Out-of-band CW blocker A&
Fig 1. Out-of-band CW blocker test
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Fig 2. IMD noise due to LNA

LNA9 &3go| 33 2,
Vou= a1V it a; Vi + a3V @

INAY] 80| &3 B 7443Hs,
V i»=Acos w; + Beosw, )]

A2E AMmel dgstd 9 g3 2o
Vo= a1l Acosw, + Bcosw,)
+ a5l Acosw, + Beosw, ]’
+ a3l Acosw, + Beosw,]®

=(a;+ "Z‘ a;AB)Acosw; + (a; + _?1_ a3AB)Bcosw,

+ ‘3’ a3A%Bcos Quw; — wy) + '2' a3 AB cosQw, — w))

+....

A MD  FEe e deatp o

4 g,AB7t B9, 999 IR ge e 2
o.

IIBI dBm=Pin | dBm+-§ (3)

A7l UBE Py 62 UERHE O35 2oh
P,-,,,d=—ZII.FBLNA+2P]M+PT,*LR,+a (4)

Pt FAE INAE A 948 MD FS9 2
7] [dBm/384 MHz]E UEIUY, Pund A% LNA
o Q8= blockere] #Z7] [dBm]°l, Pris A%
LNA 8ol e 448 44 A3 [dBm/3.84
MHz]E JEdth 28]l LT duplexerd] A0S
o) AgdEAdBloln, o= <EHlY @94 LNA 99

—-206—



20028 & St A XSS

=3t
(=]

o
jo

@A Edo He margin [dB]E vehhed o
05~07 dB =9 & et H@M Heuwkst
o] Pina® blocker7} 1 dB Z713ol we} 2 dBY %
7bste], A5 FHHYo| 1 dB F7heel et 1
dBY F7}stA A

M =249 2% % 24

2-& AgilentAle] ADSE ©] &3l AP E W
Lojthe]. 3@} #o] $ARe FHAHA out
band blockeri= &4 415 LNA g8 dol £33}
Hu, 2Y AT YA e A3 Eo] FAR
INAE AXWA IMD Fgo] FAudgd FdAE
e B 4 ok £33 LNAE AXHA blocker 4
o] A7 crossmodulation F&< & & FUeH,

o] &A&2 FAUY oA EIR W-CDMA F41
A AE 4 s Al 9o HAE e
40 j p Iesku;]a Blocker
-50
-60
8 .70
e}
D w0
:; -80
g-qoo
=9
-110
Rx beng
-120
| |
"310750 1800 1850 1900 1950 2000 2050 2100 2150 2200
Frequency [MHz]
(a)
<0
)
€0
g -
a 70
2w
5«
3
©-100 MO
9
-0 A J
NDFb(m
120, ﬂ v

P w0 10 190 @0 20 280 20 210 2200
Frequency [MHz]
()
a9 3. INA ZEoMe IMD FE () INA 4
g 23 (b) MD F5E ZE INA 29
A5
Fig 3. Measured Pinga at the output of LNA (a)
Input signal of LNA (b) Output signal of
LNA with IMD noise

Y 4% blockerd) A7)d WE =AY el IMD

FEe H3E Jden e, A@olM 2ol
blocker7} 2 dB g%l ue} IMD {52 4 dBY X9
A% WEE 2ol Utk o9k ol Pwol 7HE 2
FEE MX e 2L $ARe FHHY AFHches
blocker®] 2717} Aot ®e}A duplexerd] 231F &
AR F44Y 3.9 isolationT FL3HA T A
A9l YA E = blockerd] thdl attenuationgho] )
%+ T84 "k

-40
-8
&0
g 70
)
]
3
g 90
o100 X
g .
-110
120 \
130 : " : : .
1750 1800 1880 1900 19&% 2100 2150 220
112
8 Blocker -38 dBm
at LNA input
114
—
B .15 i, &
M ! i
D 5
- | Blocker -40 dBm
o -117] i, at LNA input
g .
o118
119
-120)
i 2125 2140

2130
Frequency [MHz]

19 4. Blocker H3lo] @& INA £¥de ¥g
E spectrum.

Fig 4. The variation of spectrum at the output of
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Table 1. The results of simulation

— T

e —
~©= Pimd [dBm/BW]
—g- Prat (dBm/BW]

Power [dBm/3.84MHz]

R T IR e s iz 15
LNA IIP3 [dBm]
19 5. LNA 1IP3 ¥is}el] o2 Ppgol W3}
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