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ABSTRACT

It is described in this paper that a newly developed quartz frequency modulator using V.V. C. diode
would be more suitable for -mobile M portable transmitter, than conventional reactance modulator because
of less need for multiplier stages in the former type.

It is realized by theoretical and experimental results what is the most optimum relationship between the
quartz oscillator, V.V.C. diode and coupled circuit elements in order to get the desired modulation linearity

and carrier frequency stability depending upon the variation of circumference temperature and suplied

source voltages.
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0003
0004
0005
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0017
0018
0019
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0023
0024
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0026
0027
0028
0029
0030
0031

USASI Fortran(2.0)/Master Integer Word Size=2,
* Option is off, O Option is off, 10/21/71 Page 001
Program FMVVCMOD

C This Program is Writen for the Calculation of the Oscillator Frequency
C of Utilizing A Quater Lamda Impedance Inverter for the Purpose of Co-

C upling a X-tal to Maintain Frequency Stability.

C
C

Complex ZRP, ZLS, ZR1, YCI, YCP, ZL1, YC2, Z1, Y2, Y3, Z3, Z4,
Y5, 72, ZCS, Y4

E=1 E—-7
CS5=1.00001 E-14
ALS=80.7717 E-03
RS=40.

CP=5. 7121012 E-12
AL1=32. 309053 E-06
C1=19. 287899 E-12
C2=25. E-12
R1=20.

Write(61, 110)

Do 3000 1=1,3
RP=5000. *M

Go To 30

30 Do 1000 I=1,60
AMF =5570000. -+-(1000*1)
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L N 0032 ZRP=CMPLX(RP, 0. )

L N 0033 ZRS=CMPLX(RS, 0. )

L N 0034 ZR1=CMPLX(R1,0.)

LN 0035 C

L N 0036 C

L N 0037 C

LN 0038 C

LN 0039 W=2. *3. 1+415926535*AMF

L N 0040 WLS=W*ALS

LN 0041 WCS=W*CS

LN 0042 WC1=W*Cl1

LN 0043 WC2=W*C2

LN 0044 WL1=W*AL1

L N 0045 WCP=W*CP

L N 0046 C

L N 0047 C .

L N 0048 ZLS=CMPLX(0., WLS)

L N 0049 ZCS=CMPLXLX(0., -1/WCS)

LN 0050 YC1=CMPLX(0., WCID)

L N 0051 ZL1=CMPLX(0., WL1)

L N 0052 YC2=CMPLX(0., WC2)

L N 0053 YCP=CMPLX(0., WCP)

LN 0054 C
5.6Mc X-tal S
C,=1. 00001 X 10""F C.=25X10"1F 1

L,=80.7717X107°*H
R=4082
C,=5.7121012X 10"

L,=32.309053X10¢H
C1=19. 287899 X 10~1*F

°F Ri=202 10011"’(1:"-4
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USASI Fortran(2. 0)/Master Integer Word Size=2,
* Option is Off, O Option is Off, 10/21/71 Page 002

Z1=ZLS+ZCS+ZRS
22=(Z1*ZRP)/(Z1+ZRP)
Y2=1./Z2
Y3=Y2+YCI1+YCP
Z23=1./Y3
Z4=13+ZL1+ZR1
Yi=1./74

Y5=Y4+YC2

X=Atan(AIMAG(Y5)/REAL(Y5))

X=57.295779513*X

Al=AIMAG(Y5)/W
AY5=((AIMAG(Y5)*A IMAG(Y5)+)REALCY5)*REAL(Y5))**1. /2.

Write(61,200) AMF, Y5, RP, X, AY5, Al .

1000 Continue

110 Format(1H1, /////13X, 3HAMF, 20X, 2HY5, 24X, 2HRP, 14X, 1HX, 12X,

11Habsolut
*E Y5, 5X, 2HAD

200 Format/9X, 2HF=, F10.1, 4X, 4HY5(, E10.3, 3H, , E10.3, 1H), 4X,

F10. 1, 4X, F
*10.5, 4X, E10.3, 4X, E10.3)

3000 Continue
C
C
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L N 0092 C
L N 0093 Stop
L N 0094 End
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USASI Fortran Diagnostic Results for FMVVCMOD

No Errors
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11. 450Mc X-tal
C;=2. 48X "F
L,=7.7007324 X 10°H
R,=2002
C,=18X10"1*F

Li=10"H
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70 35%10°* 76
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40 20107 40
30 15107 30
20 10X107* 20

10 5107 10
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