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Abstract

GPS(Global Positioning System) and GLONASS(GLObal Navigation Satellite System) are basic technologies
providing the information of the position and the time, and they have various applications such as navigation,
survey, control, and so on. However, each GPS and GLONASS has limited number of visible satellites, and, from
the view of strategy, it is undesirable to be heavily dependent on only one system. Thus, GPS/GLONASS
combined receiver became required to obtain more precise navigation and system stability. In this paper, the RF
front end of GPS/GLONASS combined receiver was fabricated on 130 X80 mm” PCB(Printed Circuit Board), and
its system application was shown finally one chip possibility of GLONASS receiver is studied.

I.M & g7 ol §AdThe shte] AT ALt A
719) Rk Bk A& 3y HE +E F den
GPSS} GLONASSE A9 A7+ Al Fshe 7] EAFH o] Aloprt AlgE FHAAM 7HA] A4
Z Zigoln g ol ZA R0k ANEH R Ao B felsty soid /MAAAE ol B
2ol AZFE7\Roke] o 2AA S8 Boh Tkt A¥L ATA At Y B e F A 2
3Tl GLONASSE GPSel|lA #AHa E3o2 @ 232, 3] A Lg ks o]dsle AFET =
Zof /\}ﬁﬁlﬂ SA(Selective Availability) & A8} ol 7hMHANF o] 7ola]d Mol ol AMFOZ
A gpom Bwpel A8 32 Y 428 ¥ 29 4292 B e 2922 28R @
Q5] 94 WA 7% lo] GPSS GLONASSE  510) A1ebe) FHelAs felalch 0 Y 9
Z9New AF 83K Dept. of Radio Science and Eng.,, Chungnam National University)
* sty A RENFTEE(Dept. of Computer and Communication Engineering, Chungnam National University)
<= 29 3 20001113-132

-
SRS 20013 42 169

494



= 3jAjolA] o]n] GPS/GLONASS E% $4718
&S glol W AR Bodt o5 AR A&
& 93] GPS /GLONASS E3& $417] 7o) 8¢

2 =g e GPS/GLONASS 5 $417]914
£38t7] 918 RF A9 44 2 A% A43
23 AAZ2 BAY, gz AYAYL EY R
GLONASS #417] A& glo} 23 2 714& &
A 4 EE one chipste 98 chip AFFS £23)

At

2-1 GPSIGLONASSS| M=z $x

Ho
o

GPS¢} GLONASS= 7+ 914 4159 of
oA Agste ZEE AR AYeel ung
£8 % JES S3 Yud, o T AE 4
atolE 19 1elA B vl 2+o] GPSE 1575.42
MHzE FA102 2 MHz g2 & &itgo] glow
ANz FEE A% ME GE C/A(Coarse
Aquisition) I =& AME-3}= CDMA(Code Division
Multiple Access) 7] AFE31A]2 GLONASS+=
1602 MHzE-H 0.5625 MHz®) 73S 73 03¢
1274A) 1370¢) AE7F | MHz gg2 2 &Atgo
908 7zl Aol WS FREE wH ke A
2-31'= FDMA (Frequency Division Multiple Access)

GPS/GLONASS 3 F41& RF Ag¥o 474 % A%

£ o] &3tz itk

I 1e]A BEXe] RF 9 F 1A A5t
B8k i go] 91, ©@A) GLONASS #1149 45
2HEHL GPSAE 2HER g Fd R
£ & F ok gFA olF FAlsEd GPSo=
2] B RFFAIS P27 atn AS 7 inter-
modulationg =}7] 943 wjHE sfof & Aot

2-2 Block Diagram A7

GPS/GLONASS 5% s=41719] AAo] $A] o)
GPS 413 441-& RF chipset$] GP20157} MitelA}o]
A TR E o] ool JFHOE o] &HI §l7]el
oL 71BLRE frA3HA GLONASS 4o &
A Zdde NSE £ & JIEE WY
GLONASS¢] block 4AS 39, GPSEEL o]
44314 chipsetd o] &3t ASE FAF F I
TE s 5% 417] block diagram®] o] &
7] 98 19 24 A& chipsetel GP20152] block
diagram& RGI, 1Y 3] olE F1= MAF
GLONASS #£-9] block diagram-& Bt} 18 %
1% 49 GP20159 GLONASS #=A17]¢] block di-
agram’Foll A A8 Fo AEE B

219 33 42 B GLONASS N3 E 33 A
% downconversiondt AL B 4 4], o= OA
25t MitelAbol A} 7" RF chipsetg] GP2015¢9]
block diagrame #3112 3} mixers] A7|F EA

GPS L1 GLONASS L1
C/A code C/A code
Z.MSMHz——l I.OZEMHz——I
rr P code
20.46M Hz 1022HHz -
1675.42 M Hz 1602.5625 MHT 1608.75 W Hz d
1602 + Ke0.5625 WHz
GPS L2 GLONASS L2

P code
" Hlm

ens P code
10.224 He

1227.6 WHz

1246.4375 WHZ 1251.25 MW Hz
1246 + K«0.4376 MHz

8 1. GPS/GLONASS A5 7%
Fig. 1. Signal spectrum of GPS/GLONASS.
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38 2. GP20159) Block diagram
Fig. 2. Block diagram of GP2015.
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Fig. 3. Block diagram of GLONASS receiver.

o) GP2015S} HIZSES 7} RESS WA,
222 mixerol] 23} downconversion® 7z Fubg
= 84 4457 & filter2 harmonic EE5-S
AAT & YT F 39 3358 A9,

496

2-3 Layout

o]/¢9l block BAE /AL HZEE HA3tY
layoutd] E7HA Hed 7BOE AL AL v



GPS/GLONASS £3 22418 RF Agrro] A 2 Hz

(GP2015 Frequency translation) (HP54600B)
Fre s Oscillosc
Spectrom: (HP83640B)
s Signal Generator (HP6626A)
DC power Supply S
b)) /T\ P — (HP8564E)

[0 [ 1575.42 FREQ

Spectrum Analyzer

BW=2.0 [MH2)
3" LO=3111 " LO Lo
=1400/45 =140 =1400
(GLONASS RF RECEIVER Frequency translation)
l\V Nle
Freq. s
Specteums is\x -t}
GLONASS
I 20 1"IF SIGNAL . .
NG A J8 6. #47] 534S A% WA FAE
» . .
eof aas s tesas weys  reg Fig. 6. Configuration of measurement.
37 LO=40.0 2"LO "LO
=1440136 =12135 =1440
A8 4. B FA09 Fag dawA 9] components & E3 block) EAL 2A56Y
Fig. 4. Frequency translation of combined receiver. th 118 69 As HAEE 938 AAFQ AL
g Ye Ak
through hole
— M1 241 LT
—— M2(GND) . = .
s GLONASSAI S & B5 399 Fapg A4S

M4 AAA =Hed 9A F A localdl 55 4] s
dual PLL SynthesizerE AME3RIT o7}9A RF
local AT & 3682F3te] vfR2 mixerd) localAl s
9} DSPHE2] 40 MHz 7| & clockS Al Z35A

J8 5. 71¢e ge
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Fig. 8. Phase noise of combined receiver.
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Fig. 9. Top view of combined receiver.
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Fig. 10. Output spectrum of first stage mixer.
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Fig. 13. Characteristic of GP2015.
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Fig. 14. Pw vs. Vour of GLONASS receiver.

Horizontal error of Static navigation
T T T

East {m]

38 15. GPS 39 ZAst
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Fig. 17. Effect of adjacent channel in GLONASS.
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# 1. GP2015/GLONASS receiver?] &4

Value(Typical)

Characteristic Units
GP2015 | GLONASS

Front End/Mixerl
Front End Gain (GO0) 40 dB
Conversion Gain(G1) 18 18 dB
Noise Figure 9 13 dB
Output
Con]:pression( 1dB) -3 =33 dBm
Input Impedance 179+3.4nH |  50(Q)
Output Impedance 700(diff.) 50 Q
v .
Stage2/Mixer2
Conversion Gain(G2) 27 28 dB
I(?(?:ltpression(ldB) 14(mVrms)| ~15(dBm)

Input Impedance 700(diff.) 50

500(diff.) 50

Output Impedance

Stage3

High Gain(G3) 75(max.) 90 dB
Gain Control Range 60 60 dB
Input Impedance 1000(diff.) | 1.5k]|1pF Q
IF Output Amplitude 85 95 mVrms
IF Output Impedance 1000 620 Q

2 BIT QUANTISER

Sign Duty Cycle 50 50 %
Mag Duty Cycle 30 30 %
AGC Time Constant 20 20 ms
PLL SYNTHESIZER

+1kHz - 68 -68 |dBc/Hz
+10kHz =175 -65 [dBc/Hz
+100kHz -88 ~110 |dBc/Hz
+IMHz -110 dBc/Hz
+5MHz -120 dBc/Hz
+50MHz -120 dBc/Hz
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