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Design and implementation of Low Noise Amplifier
for GPS Reciver

Park Ji Eon *, Byon Geon Sik**
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Abstract

This papers describes two low-noise amplifiers that use the Hewlett-Packard
ATF-10236 low noise GaAs FET device. The actual measured performance of the
amplifiers compares favorably to that predicted by the computer simulation(ADS) the
noise figure of the 1575MHz amplifier was measured at 1.78dB which is lower that 2dB
as specified. Measurement gain measured 33.0075dB which is within 35dB*0.5dB of the
GPS specification. Network Analyzer(HP8510) is used to measure all the s-parameters
and Noise Figure meter(HP8970B) is used to measure noise figure.

As the result of experiment, gain, input VSWR, output VSWR is within the GPS
specification sufficiently.
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Fig 1. The block diagram of 2 stage LNA
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Fig 2. Designed of 2-stage low noise amplifier
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Table 2. Result of 2-stage LNA

S11 -16.36 (dB)
S22 -41.84 (dB)
S21 (Gain) 30 (dB)
Noise Figure 0.682 (dB)
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Fig 4. LNA Implementation
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Fig 6. Wide Band Input VSWR

T3 6. iy 23 Tyt 9|
Fig 6. Wide Band Output VSWR
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Fig 7. Narrow Band input VSWR

38 8. gl &2 Hams|
Fig 8. Narrow Band Qutput VSWR

FHAR & F 9Re] o5 Wexe A+ I¥ 9%
#Zo] 0.1 dBY Ol WEEE HAT X gude
2 94 U S 22 PYeE o5 9 =l

isolation 5% YopE A o]EL
o7t sl 28dB BAEE 1’/}.’:‘_ Ho] Hovt
LNA EAd ZA 93 4 He of7] ujl ol
EAEA] ekotn, isolationSAe I 113 ol &
-65dB2 "olx ¢33 Al2Hde 4% ¥ 4 Aok

mser emr amoae -.‘:..4 -
- . _{ -
T
HE +
\ H
H

08l 9. 3oy oS
Fig 9. Wide Band Gain

s e T

37 10. ok olol&ziiold
Fig 10. Wide Band Isolation

T3 11, Eoi o5
Fig 11. Narrow Band Gain of GPS LNA

vi. 28

ME GPS 94 719, REGAEe] 2
FE78AE *37410101 A A8 s F
5 473 GaAs MESFETE
. B2 0)5E ) AE ARE, TolE A
ATF-10136 GaAS MESFETZ 27|18 474 e
o, dubF ez PFAATH vEo] 0153 77171 o
8 3¢ olide] HFAE TEVNE AAEARL B =EelA
T 2% 2o g HA AF it AR HE —5%71
£ GPSF¥ 1.575 GHzelM 33dBmel &3S 23

g n[o

FHol5 5]

ov, aeja o 33dBY A4lF ©]5& AYTh GPSA
TEE WEshs B2 oS3 ¢, 28 84 &, 98 A
A Input VSWR)S £¥  AAs)(Output
VSWR)7t 3, 53

FhGolleE A9 1:19 7k $5%8 A% S4B
gdon], AAF gEohs th YolAAY GPSHES %

78] WA 4 1.8dB  °ldlel 2R (Noise
Figuer) & 73S ¢ $ A 958 48 A= =9l

& ggos YBAt



120 #i OASAE im SCRE(2000. 6.)

ikl

tu el

1) Microwave & Communication Lab. Santa
Clara Uni. 1986." Experiments in RFvand
Microwave Network Analysis”

2) G.D. Vendelin , “Five Basic Bias Designs

for GaAs FET Amplifiers’Microwaves &

RF, February 1978

ey ey dpEpA, " 2uF9 GaAsFET A

& Converter 71 7, 1989.

vh A" G- 20kel A FRehRe e S3719

AA 2 AF T 3 g rled, A =21

1990

o] &% " 10MkelA 2000MEAtele] wiedell B2t

e AR FUY & 7]9] 44 2 AR, ¢

= FRPIed, MR =), 1991

6) & AY, " GPS RS ek g 2% %
%7, Borgty dighy, uhAL g9w=E, 1996

7) Guillermo Gonzalez, ” Microwave Transistor
Amplifiers ” , Prentice Hall, 1997.

8) J.JSpilker,"GPS Signal Structure and Performance
Characteristics’, Global ~ Positioning  System
Papers, Vol. I, The Institute of Navigation, 1986.

9) BAHMEE " GPSATHIEIC L 2HFENN A7
4" BARERG, 1986.

10) AJ Van Dierendonck and W.C.Melton,
“Application of Time Transfer Using
NAVSTAR GPS’.Global positioning System
Papers, Vol.II, The Institute of Navigation,
1980.

11) M.T Allison and P.Daly,”Development of a
Prototype, Experimental Single-Channel

w
=

4

g

5

Rty

Sequencing Navstar GPS Receiver @ Prat
O - Software Decription”, International
Journal of Satellite

AW

5t x| of

1999.8 Soldisha WA
3 Beh)

@A e AR

3} Za

ut 3 2

1994, Sokhhm AT
3 et

A B Bugs

=]
24, QA% uF

@ IE
I.

ki



