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Abstract: In this paper, we describe RF receiver module for IMT-2000 handset with 5 MHz channel
bandwidth. The fabricated RF receiver module consists of Low Noise Amplifier, RF SAW filter, Down-
converter, [F SAW filter, AGC and PLL Synthesizer. The NF and IIP3 of LNA is 0.8 dB, 3 dBm at 2.14
GHz, conversion gain of down-converter is 10 dB, dynamic range of AGC is 80 dB, and phase noise
of PLL is —100 dBc at 100 kHz. The receiver sensitivity is —110 dBm, adjacent channel selectivity is -

48 dBm.
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Table 1. Specification of RF receiver module for IMT-
2000 Handset

EX = T ¥}
Gain >15 dB
LNA NF <1.5 dB
11P3 >2 dBm
Aeled <2dB
RF SAW Filter
2% <30 dB @1950 MHz
CG >10 dB
Downconverter
Harmonic <-20 dBc
HYE4d >-10dB
IF SAW Filter
ZH% <40 dB @8 MHz <
29 —40~+40 dB
AGC
I1P3 >-7 dBm @Vctl=0.5 V
AL <100 dBc (IF)
PLL <~100 dBc (RF) @100 kHz

Lock Time <1 ms (RF)
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Fig. 1. RF system block diagram for IMT-2000 Handset.
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Fig. 2. Designed circuit of low noise amplifier.
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Fig. 3. (a) Noise Figure, Gain, (b) Frequency, (c) IIP3.

1@ Bm ez
“R9L 17 B,
i

ATTCN DOUR HMKR —RO iraBn - ATTEN 1CdB L44R - 8. zeas e
N._£c.ocBm coes,s 108 . QaMex AL dniT AaRS A, ARAE
B Samen T
: J ! ! R
} - | . +
i ! H H H
s ; z . :
R i B
-
i

o

35

o

H 1 !
7 T
i H

CRNTE LHUC, UOMHR EHFAN 40 .30Mita ATART ~i00MH2 3TOR & O0d2arty
ROW 1OCKiZ VOW 1COKH% SWP mO.Oma ABW £.0rH3 vRA 3. OMAz W 1mImE
() (b)
AT fEN 1Cads MKS -20. 23R ATTEN icap MKR ~58, 1746 v
AL 2abBm ldiadd 8. 930083IME = RL_ocm tocs/ R. 1400Q2BHT
- _
s, : H :
1 8.2805C% dng P -
~G8., 17 aar .
+ o
| i
M J H
b ;o
! d i
i
CENTER &2 3BDCARHK HOAN RO . CONHY CENTYER R L400080Mz APAN 1.00CH-2Z
ROwW 200K <42 wBR BOO=NZ GWd D . Qvm AR $CxMI VB LakkR> SWP HG.Cives

(c) (d)
Fig. 4. (a) Fundamental Signal, (b) Spurious, (c) LO to IF port, (d) RF to IF port.
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Fig. 5. Operation range and IIP3 of AGC.
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Fig. 6. (a) Reference Spurious (IF), (b) Noise Figure (IF), (¢) Reference Spurious (RF), (d) Noise Figure (RF), (e) Lock
Time (RF).
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Fig. 7. (a) Receive sensitivity,
Isolation.

(b) Harmonics, (c) Adjacent channel sensitivity@2142.5 MHz, (d) Transmit signal
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Table 2. Comparison approved specification with measur-ed result

& = T+ el 345
Gain >15 dB 14.5 dB
LNA NF <1.5dB <0.8 dB
IP3 >2 dBm 3 dBm
. Aded <2 dB —2.15 dB
RF SAW Filter
e <~30 dB@1950 MHz 16 dB@1950 MHz
CG >10 dB 10 dB
Down converter
spur <~20 dBc —-18 dBc
sl >-10 dB -9 dB
IF SAW Filter
2 <~40 dB@8 MHzH % —40 dB@8 MHzH 4
AGC 2 —40~+40 dB —40~37 dB
1P3 >~7 dBm@Vctl=0.5 V —6.3 dBm@Vctl=0.5 V
HgE <~100 dBc(IF) —98 dBc (IF)
PLL <~100 dBc(RF)@100 kHz —100 dBc(RF)@100 kHz
Lock Time <1 ms(RF) 631 us(RF)
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