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Abstract

In this paper, author studied on the elementary data required for the design of the receiver
of Pseudo Noise (PN) phase modulation communication adopted in Global Positioning System
(GPS).

By computer simulation technique, the phase modulator, filters, and PN generator are desig-
ned, and also required bandwidth of R-F amplifier for carrier frequency in phase modulation
system is investigated.

It is verified that the optimum bandwidth is about 3 times of the PN frequency and almost
independerit of the carrier frequency. And the low pass filter required for demodulation of slow
Boolean data is also found to be about 60 times of the data signal frequency.
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Appendix 1

C COMPUTATION OF SPECTRUM
DOUBLE PRECISION DCA, T1, T2, 1. WPLT1, WPLT2, WMIT1
1, WMIT?2
DIMENSION N(500), A(801), M(130). B(500)
DATA M/130%" “/"MX/°X "/ .MN/" */
C PSEUDO NOISE READ TO N(500)
IY=0
IX=10
PAI =3. 14159265359
PA=PAJ
DO 100 I=1.500
CALL UNIRNS(IX_IY RN)
IF(RN.GE. 0.5) N(I)=1 —
IF(RN.LT.0.5) N(I)=—1
100 CONTINUE
WRITE(8,150) N
150 FORMAT(1HO_ 2012)
c CARRIER AND CA FREQUENCY DEFINITION
F=1.575 E09
CA=1.0 E06
DO 180 II=1.4
DCA=CA
BA=1.5
DEL = CA*2. 0/800. 0*BA
c FOURIER COEFFICIENT CALCULATION
WRITE(8,101) F,CA DEL
101 FORMAT(1HO,”FOURIER COEFFICIENT CALCULATION’ /"CARR
1IER FREQ="E15.7,” MOD FREQUENCY ="E15.7.’
2 SPECTRUM SPACE="E15.7/)
WRITE(8,102)
102 FORMATIH1 15X ,"SPECTRUM FREQUENCY FOURIER COEFFICIENT”)
DO 200 J=1.801
A(J)=0.0
FSPEC=F —CA*BA + DEL*FLOAT(J—1)
FPL=FSPEC+F
FMI=FSPEC—F
DO 300 I=1.500
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T1=DFLOAT(I-1)/DCA
T2=T1+1.0D+00/DCA
WPLT1=DBLE(FPL)*T1
WPLT2=DBLE(FPL)*T2
WMIT =DBLE(FMD)*T1
‘WMIT2 =DBLE(FMI)*T2

WPLT1= DMOD(WPLT1,1.0D+00)
WPLT2= DMOD(WPLT2,1. 0D +00)
WMIT1= DMOD(WMIT1 1. 0D +00)
WMIT2= DMOD(WMIT?2,1. 0D +00)

WPTI=WPLT1*PAI*2. 0D +00
WPT2=WPLT2*PAI*2. 0D +00
WMT1=WMIT1*PAI*2. 0D +00
WMT2=WMIT2*PAI*2. 0D +00
AFMI = ABS(FMI)

IF(AFMI. GT. 100.0) GO TO 400

A =A() +(T2—T1+ (SIN(WPTI))/FPL/6. 28318
1)/2. 0*FLOAT(N(I))

GO TO 300

400 A(J)=A()) + ((SIN(WPT2) —SIN(WPT1))/FPL + (SIN(WMT2) —

1SIN(WMT1))/FMI)/4. 0/PA*FLOAT(N(I))

300 CONTINUE
A =A(])*2.0/500. *CA
WRITE(8,103) J.FSPEC_A(J)

103 FORMAT(5x ,15,5% ,2E20.9)

200 CONTINUE
DO 160 I=1,801
X = 20. 0*ALOG10(ABS(A(I)/A(401)))
K=120+INT(X)

M(K)=MX
WRITE(8.170)M

170 FORMAT(1H,130A1)
M(K)=MN

160 CONTINUE
WRITE(8,888)

888 FORMAT(1H1)

DO 111 K=1,85

T = (1573.0+FLOAT(K--1)/16.0)/F
Y=0.0

DO 112 J=1.801
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106

111

114

113

180

GPS 91 (5 HitH

WT=(F—CA*BA+DEL*FLOAT(J—1))*T
WT=WT—AINT(WT)
WT=WT*2. 0*PA

Y=Y +A(DH*COS(WT)

CONTINUE

L=INT(Y*50.0)
IF(IABS(L).GT.65) L=ISIGN(65,L)
L=L+65

M(L)=MX

WRITE(8,106) M

FORMAT(1H ,130A1)

M(L)=MN

CONTINUE

WRITE(8,888)

DO 113 K=1.85
T=(787.0+FLOAT(K--1)/16.0)/F
Y=0.0

DO 114 J=1.801

WT = (F—CA*BA + DEL*FLOAT(J—1))*T
WT=WT—AINT(WT)

WT=WT*2. 0*PA
Y=Y+A(J)*COS(WT)

CONTINUE

L=INT(Y*50.0)
IF(IABS(L).GT.65) L=ISIGN65,L)
L=L+65

ML) =MX

WRITE(8,106)M

M(L)=MN

CONTINUE

WRITE(8,888)

CA=CA*10.0

CONTINUE

STOP

END

Appendix II

COMPUTATION OF DATA PRODUCT CODE

DIMENSION L(1000), M(150), N(10), A(1000), NN(10)

RO
’.;55_?:'

B AR

15
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DOUBLF PRECISION WT1 WT2 WT W _A F,AM_CA DA DEL
1AM W1 W2

DATA M/130* "/ .MX/'X "/ MN/" 7/

C PESUDO NOISE READ TO 1(1000)

KF(I,A S)FLOAT(D)*A/B+1.0

IY=0

IX=10

W =6.28318

WI=6.28318530718

W=WI

DO 10 [=1,1000

CALL UNIRNS(IX IY ,RN)
IF(RN.GE.0.5) L(I)=1

IF(RN.LT.0.5) L(1)=-—1

10 CONTINUE

IY=0

X=1

DO 20 I=1,10

CALL UNIRNS(IX,IY RN)
IF(RN.GE.0.5) N(I)=1

IF(RN.LT.0.5) N(1)=-1

20 CONTINUE
WRITE(8,100)
100 FORMAT(1H1, ‘FIRST ROW THE CA CODE, SECOND ROW’

1 THE DATA CODF, THIRD ROW THE CA PRODUCT DATA")
CA=1.0C+03

DA=1.0D+02

C SPECTRUM ANALISYS OF DATA CODE

DEL=DA/10.D100

=100

=250

=550

=750

JKK=0

DO 30 [JK=1,5

DO 60 I=1.]

IF(.LE.JKK) GO TO 71
A(1)=0.0D+00

F=DEL*DFLOAT(D)

DO 70 J=1,10
WT1=F*DFLOAT(J-1)/DA



70
71

60

400

56

65

410
55

300
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WT2=F*DFLOAT(J)/DA
WT1=DMOD(MT1,1.D+00)
WT2=DMOD(WT2,1.0D+00)
W1=WT1*WI

W2=WT2*WI

A(D = A(D) — (DCOS(W2) — (WD) *DFLOAT(N(J))
CONTINUE
A(D)=(I)/10.D+00*DA/W/F
CONTINUE

CONTINUE

JKK=]I

WRITE (8.,400)(A(D . I=1,]JD
FORMAT (1H,10D10. 3)

DO 56 J=1,10

AM =DFLOAT(N(]))

DO 85 J=1,10
AMP=AM/5.0D+00/DA

DO 65 I=1JI
F=DEL*DFLOAT (D)
WT1=F*DFLOAT(J—1)/DA
WT1=DMOD(WT1,1.D+00)
WT2=F*FLOAT(J)/DA
WT2=DMOD(WT2,1.0D+00)
W1=WT1*WI

W2=WT2*WI

AMP = AMP x (DCOS(W2) ~DCOS(W1))/F/W
CONTINUE

IF(AMP.GE. 0.0D+00)NN(]) =1
IF(AMP.LT.0.0D+00)NN(J)=~—1
WRITE(8,410)AMP
FORMAT(1H,D10.3)
CONTINUE

WRITE(8,300)N
WRITE(8,300)NN

FORMAT (1HO, ‘DATA CODF’ /1014/.// ‘PA’
1 CODE AND MOD CODE”/)
DO 112 J=1.,101
WI=DFLOAT(J~1)/1.0D+03
AMP=0.0

DO 113 I=1,]I
F=DEL*DFLOAT ()
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W1=W1*F
W1=DMOD(W1,1.0D +00)*W

113 AMP=AMP +A(D*DSIN(W1)
IA=AMP*50.D+00
IF(IABS(IA).GT.64) IA=ISIGN(64,1A)
IA=IA—65
M(IA) =MX
WRITE(8,106) M

106 FORMAT (1H ,130A1)
MIA)=MN

112 CONTINUE

30 JI=JI+50
STOP
END



