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1. —FF R R E@EE RT3 I ONSS SRR AT ik, RHRE
3%

(1) #0LF) 4 RF SH945 5 S\ 318 S4TSR AT 3%

(2) 38 BN SRARIE AR MAT T AR KGN, 45 518 3409 R AF A A
R A N A-BF B

(3) HiBRAHINATH B L Mixer BIAS A= LPFARB IR A B RFETTE
ME IF #H4Z5, Mixer JRIAE A= LPF IKiB JB IR B2 b0 B A45 53541,

(4) BiTp#Fpd 5 Z RAIE 5, LBEM A8 F R — A Lk i A

MEXEF

2. deAR AR 1 PTIE GG —FY R L BIEHINATH 2 I ONSS B AR AT
M F &, EEAET: S TRRAGERNES, EEASAMENRIRH
MAESR, B F — AR K RAFIAE S @SB RAL R, B ts=1/fs,
fo=max{fsl, 52, K31 L fsN},

3. de A E R 1 & 2 ATk ey —FF KA L8 345 9% 52 L GNSS % AR5
TR ik, ERAEAET: AN ERARESTER T A8 E: 45
Fat ARG T 35 BB ts (=1/Fs). HFEH fs. & Ew ¢=1/N,

4. JoAR AR R 2 PRIR G —F R L BIESH AT LI ONSS S AR 4T3
ME) Tk, HAFAEE T RBRAIMATHEL ADC BB ZRKATEF
ABFAET, KB @B FHRF SR AL, ADC ARG B 49 RAFIE LI
#HRN* fs,

5. —FFEI GNSS ZARFFATHRILA) LBRATINA SR L5H), ST LNA
RAEAKE. Mixer BIAE. LPF KA IR IK S A ADC B A S, A4k
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HEFBEAR

EHFAMALK(ONSS) 2 2 A TEXRAFE R B ARG AL, FHL.
B EMNE, FERTRALKERRRGZRELFL (HHhe#E. &
B Fe L E AL FAL) Z—.

JE GNSS Z R ehitAz s, &F- M2 £EE 4 GPS (Global Positioning
System) Z%t, B sb4tsf GPS ALt LARBBABEARLE A RH, JoLak
MICHAEL S. BRAASCH, and A. J. VAN DIERENDONCK, “GPS Receiver
Architectures and Measurements” , PROCEEDINGS OF THE IEEE, VOL. 87,
NO. 1, JANUARY 1999 £ T GPS 4EMAL) 2 A RM), HF @4t (PS5
H 4TI AT3% (Front-Ends ) #9#6i&,

W% OPS &%tk Ao By, 15T M4) GLONASS A%, BRM &) Galileo 4
Flok A GiFeF B 6 BD-2 db+ R AKGLR, A ZHEXG1ETHAITFA
FAL, TURGEZLEA QT UATEN, REERGLAE FHE
Yy, B ONSS ZABHMMEA £ KL EA) ML ENE, f 588K
P 4 KARHAZ — AT A7 G h .

B ATF L £k, A LAH A “BD-2/GPS/Galileo/GLONASS %

ARSI AT 5% 2 4 M), B W kA K £ 22 4+%F GPS/Galileo.
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GPS/GLONASS #A % Galileo/GLONASS SRARIEMAGY, foik b L dkFadk KP, £
BRBUIAA % RA: FATEA ZAME T BB SHIA% RM, RER
Blefi At R LS. w1 AiF, F52EREBIKAR, oHEiE
BEAMETEI, MBEMETEBY KRR E QM (.36 LNA KRB K
K& Mixer BIRBAIEIK S A ), AR ILFFATHAL GNSS B A4212 569 8 ¢4.
H R BT R 6 ARSI £ M AR R BRI AT m 69 F AR, B AR
W ERRF N, &5 NEH £7, 10RIBARE, MR LA KU 5N
RF 3012 5 213 T RSB A BN IF PHAIZ 5B A E ADC MRS, o
X #k Edwin H. Armstrong, “THE SUPER-HETERODYNE—ITS ORIGIN, DEVELOPMENT,
AND SOME RECENT IMPROVEMENTS” i TSP £49 R, XA “HFITAM %
ME T BB IARHRA”, B A FH (ZL 200520079633, 20) Z&KF 5
ATRWEANETEI, FERAH ZEBEIREH G T %, LFEEEAH
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XA NABF1a] N R

(3) Fi@IEATIAR 3% 8L Mixer RIAS F= LPF RBIRAEH RFEFT TR
ME IF $3155, Mixer iR B A= LPF KB 8 R B 2 ot 5 L AE 54541,

(4) Bitp et B AES, L@BHIMATE AT —A Lk ah i A
B —FREXNGET, osb AR I EE, FRLBRI AT % IF/TIHN
O ENERD

stF N ARXGET, FIEXETALALE QTR RAEME
B BEF —ARKGRKRAFRELRI, . f=max{fl, 2, 3L L N L
15 58 B4 RAF BB, BF ts=1/fs.

Pk it 4 B RAAE 5 A7 4o F A BAFAE: AT 5 xF B4 2 0 TAEAR X
125 B H#E ts (=1/fs). EH fs. &=k q=1/N,

PRSI HBT ADC BEBRBHEFETRAKTIES, 85
BT RN R AT, ADC AR HE 4R B 0 RAFIR R 56 I & N+ fs,

—HF R GNSS B AR FATH 09 L BRI IR R 45, QI TH LNA KR
FAKE. Mixer iINE . LPFARE KB A= ADC AEASE3L B, HAFIELT:
TadE: oI REHEA,

Fri Mixer BHE, MAN—#HALFT LNA 698125, MAF—mAhd
o2 A 2 ARBOREAE T, Brd AFREGRIET;

Prik LPF fKB B 3R, A—3%H Mixer RABH B RIAE T, NP
— XA AETES], WdawA IF ¥3E 5,

Frid ADC AR E, WARFTRETHRARTRET, Wb ERKFES

Pl S RERHZACE NS AARTEAAER. RREELEFTX
%3], iAo d AT RAARFARNKHGE S ERES, ERSZRE
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FTHRFTERBELREFEERXE TR N ARG T, B A
WA TMANBTF XS], hFLF —RRAETLATE Mixer RIE,

Frid LPF RBRA B LIE—TT X O XES], AN I AEMNEZRTE
W RN 5 AES, A TESMEFX AL,

ADC AE4L 55 3k X3 3 — T3 5 3B, PRiR R o Z A 424 % 475 £ 68
B Het o A AES, B THEA MR FETHBAERE N FEXE 555
I K

AR PRI

ONSS 2B TAKBEH—FER, EAKBEZAT, AFRETER
EH—RAOFTEAL, BEFHOARRSITRERM E &, EBUCEEIKE) RP
HIPES, REFIEFTHAZFTEL, RFEFTTRME IF $HE5, #
Z ADC BEHEBRE, BERBFRITLERNMFAFT AT, LFAH
EHTRAL, RET ADC BB N RFAE s, BRHFNE s hE
M ts=1/fs 48T 8] 9] R sy NAZ T KA A A F12 5

T ADC R A 4B X R F H— Y RFIE s 2] IF F HE 5 HATRA,
AW IF FMIE5 R AR ts (=1/fs) BRI RAE—K, Ee0EL
f£5 FRABERA, BT RNy 2R AA MR, BPHEEANR
BRI 4% Aer iR, Bl R THRX, AAE— K
B 08 A AR X T, AT R B SGR Y BAE Tl k0 TAEAR
KB T —MEXGE T, 2RO IBETEX -8, AmERL
BRA A 35 AT Z A5, PPRLPAS AR “B 98 R” o9RE,
ARG EAERZAEGEST, AHMGRE ML TERG TR, A
TR B FATII S ARIE 09 B 69, AR5 ik4TAT 4y ONSS 455 &.4%: BD-2 Bl 3R
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#1455 (1561.098MHz ). B2 #4425 (1207.14MHz ). GPS L1 M 1E 5
(1575. 42MHz ). L2 $0 %45 %(1227. 6MHz ). L5 3R %15 5( 1176. 45MHz ).Galileo
E2-L1-E1 442 % (1575. 5MHz ). E5a—ES5b ( 1189MHz ) F= GLONASS L1 3% 1%
5 (1602MHz ). L2 #1535 (1246MHz) .

AE AL LR

(1) #MEE, #RIAEE, RES—ANLBLHN#H (EF LNA
KR FE A KR Mixer RN, LPFARBEIR R, ADC AEHAEM B ) A5
6%, EMSERARNAIESRT, BPT %I GNSS 3 ArARX (@45 BD-2. GPS.
Galileo. GLONASS %) #F47424K;

(2) SRERD, &, ELH5HFEAFTERER LR (S0C,
System-On—Chip), X5 ZAGLMBW L, BRI MES. RAKDARIERA
HARARST L,

(3) AR FENREG, TURBEEE, ALALXTSIAES, RATZ
Yoty TAERX, AR KRR A RIS,

B BLA

TEEAGWE, sARLARATH @EL

B 1A NHHFATER T %45 58869 3 AR USR] 35 7 SR M);

B 2 AL LR CNSS B HEFATH ) FBRAT A SH M T & B

B 3 RAK R ERG) FITRK I FARXE T TER;

A 4 2 RL R RHGIH S EAETREL TR GTEH;

B 5 & B EAEGIHFIE 5 BER 6T EE;

A 6 RE PRSI, IAETEHMBEF X CRES TEH
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st F NAPARXAZ 5 AT F I, AL ARG ikt T ik

(1) 25 F NAFREXFATRLGHF L, BARXEFTEFSOAE R
RAIRE fs; AKX s F, RRE s 2T T KLY LBRIIRAT3545 569
REME fs B4, #p:

fs=max{fsl, 52, F3.L L f5N}
st FHANRIAZT, REZUFs R ERMEPT, BPEFF ts=1/fs BF 19
B RAE— KRBT, 2 F NARX AT, A H ts i H B F
N ANBFIE B, BRI B B A X 69155, Bpde AN B e 1)
ts R4 N RRATR 5 2R, LEBRIHAATHIRR = L5 E RS, Zet
D ERAE SRR M ARAIER: BT R G TR 5 AH
fits (=1/fs). FEH fs. L= q=1/N, EZEFTHEST, LERLM
Al Sk BERAR R 4k TAEAR X, AW EE, MmEAMZ 5 R BP T3 N
FREXNES, A TEANEAH ts HEHRAA NAEX91ES, Al ADC R
HEINE Fs MR o TR EA: Fs=N-fs. 15—/ ADC 35T A4 N AKX 84
13 5 ARHEAMRAE,

(2) 2F ADC # BN BT T, FEREHFAZ T HBBERFFEANEX
E TR Bk, BT ADC REGES, EANAH ts AIRRAEX 1 24X
N5, mBEANERIE 55 ts B B B B I BPUA Fs 6930 E B ),
MAT AR5 EAETES, RFETHBAERE N FEXE 5554
ik, 33 NBIFATHRFIET.

(3) T FHEEM, 2o T8y FNMEXGRES, BRATUARE
AREE, ALEENSELARTREATE 2GR HE, IHT
W B GT EM, B RAIE.
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BA B BRATRIE, HERKTRES

£ it Mixer
LPF RGBSR B O, TAIKEIRK, #rd IF P15 5, #A ADC AR
J &7
AEA S EREH GG, FENSEAES
X, BARGH ais:
(1) AR B ALY TAE

, EHES
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B4 TAEHE
HERFFAFHAAGARXIE CGRARXSE A
N) Fefb &, dBFAFTLE HEXIEHEF Mode_Ctrl”, EHNSIAET

AAE, FERAPMGN 58 A1

(2) B4 B RAE T HANTT R 5], @ S X% 5] 6T B A= ] A
AHAET 5 L0 4 Mixer BIABEA

(3) B E A5 5 # N LPF KB B K B, i
K 4ni LPF #4485 50 %

, %

3\.51}:_ .

SRR FoiB H AT, MMk LPF ¢4 T4k

(4) B B A5 T #HASFZ T B4R, 842483k 491
AR S

FiE5

¢4 LPF & % & K% 5

o B

4/-

I\'/TT’
B NZARR BT AE T I RS N FF GNSS A2 XAz 5
(5) %
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H T 3 AL ARATH WL, WA —A e T EARE36):

R 4tat BD-2 Bl #4155 (1561. 098MHz ). CPS L1 ## 4% 5-( 1575. 42MHz ).
Calileo E2-L1-E1 #1425 (1575. SMHz ) ZAFAEXAZ 549 % BB H4T300, F)
B 38 SRS SR AT 3 45 MR A Hartley M e — R AR £ ey M.

SER 3, BARBEX ZHEXAZ 50T, AT AEXE L
FRETER, BRALZME TG REIZS L0 6937 % L01. L02. LO3.
ABRRAEIRE fs1. fs2. fs3, MM FTRAXGREAEH T H L s, KL
WHat FHAEXETRE R s G RAFMERMEPT, BPHR ts=1/s W18
BRI RAE—RBPT, BPdefEl i ts B 1A Bl ax, 3 AR 1], &ANad
&) AL B — AR K AE T

I FATHM B S5 69 LB ATHRAT % e i 5 AR 154 2 4

O H>ERAREFTAER, ARFAFHEHBEREHET “Vode-Ctrl”
#9454 T (Mode_Ctrl R TME R A& T EMMG S, BPTARBRES
AEFFATHMAF F 69 GNSS 125 ), A A% BD-2 Bl #4155 (1561. 098MHz ). GPS
L1 $i#45% (1575.42MHz ). Galileo E2-L1-E1 #4555 (1575.5MHz) =#b
A B ZAN 9 EAESMES, 2B 4 i, BEARSLAEMETY
Fl# ts=1/fs. FEH fs. L= q=1/3 (q=1/N, & FHEXHK N=3) ¢4 H
7 EAES, AR EZAMET LA, RRRA R ARSI AESH
$ B A %5 LPF K8 SR B Fefl F12 5 RBAER T, 24ME5 1@ 114k
X GGk,

(D) REZEE, FAZAKREKRET L0, L02. L03, ZEAAKESS
A5 REH D F G — N XARE, ENAF XA ERAESEHF
BAXM, ZHAWSEST LOL. L02. LO3 S ABELEZANF X, ZAFXeH
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d AL, b —HAREAES L0, MAZ| Mixer RITB ) — NN

) FFXMHF], & 3NFRUER, EAFX—$535MELELOBL LMY
ZRAWAES L0L. L02. LO3 ARk, A ZEZAMSEAET6EH, =4
TR —kARE, MALET EBA T Mixer RIAERA, AR S LA
25 BIEIE IR T, TF X550 4% B Bk 6 bu s sy o 09 KIRAZ 5 LO;

(4) B F 12 T WBARR, MANETH ADC EH AR BL B WES, A=A
W EMETHES, MHERE ZRTHEFES, B 5 HFF.

F @IS 5 IR 69 RF S 5 B % [F FHE5, 524t ADC
BREHRELBRBTRET, BARYENF XG5

(DRF 3012 T8 it R &I, RBBITAIEIEH BPF Pl jhk B
R R 51 SAW 2@ Bk Rk 38 ), @ %2 BD-2 Bl S5 (1561. 098MHz ).
GPS L1 #4155 (1575.42MHz). Galileo E2-L1-Bl #A#42% (1575. SMHz)
EMREXE T, WHFSTRE T, FiRTEN RF AL THER BB 5
A LNA AR5 5 A K 3

QHEBHEF INMIKEEFRKRE, TEEETPLRESN, FRKXE
% BD-2 Bl 14455 (1561. 098MHz ). GPS L1 A 42 5 (1575. 42MHz ). Galileo
E2-L1-El S 455 (1575. SMHz ) ZAAEXE N5 5, HFrdlRE, BER
#rh A KT &9 RF S35 5

() ARE RFHFETRiL Hartley &4, 15554 1/Q W&, H+ 134,
E5HNE| Mixer RIE, & Mixer RINB 09 7 —3i A A 2L 90° An#4Y
AHBAET L0, W h R LI ERAGTIRE T, RABHAS) LPF KB REZ P,
% LPF AR JE R B F A S5 on-C (55— ) AREERZEN, @it
#EH LPF FHFXOABRIRFRAFTRERA R BT FE, FF2TEE
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BRZE90° 44, b 138469 IF Y HE 5,

HEP QBAZTHMAZS (4) MF 4 Mixer RIAE, & Mixer RIABHH
—BANRZ B ARAET L0, b2 IIERB G RIE T, REHA
2|5 (4) MR LPF IRBIEREAB T, EFTL2TRASHELL0° A8 (PR
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1/Q BBAZ T AR, MimERTHBETHES, 53] IFFHES, IFF
FAE TN B) ADC 2445435, ADC vA Fs=3fs &9 RAEIME XA IF 5155,
HSEREFEST, b ENS L AEM A% T O FETHIAER,
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GIRIKBARM, MEFREEZ TR TATE, AT AR B ORE
BEME; RPEZAEIETNEZNE5F LA AREMNE L0, #% LPF 49
BREMEFEFFRE, RBERXELAIGR TR ZE£9E, 2055
—NMBERXIBEREFBFFTE, REZE2LE,HNBE =8 X543 LPF
b, Z=AF XA A LAEREFTEMNFBAXA, AdAH S
AREREST IR T ERRE S IEEXG B 65, B 6 Tw.

LR Z - F AL ARAEFAA L, BERER, KLPRKAA
B RARTURE ERGTREE X NE S BIAFRFTHAELETRAR
B AE AT RFARPGTEE, Bib, KRAARERT Lid EARGH X fedm

P
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