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(Calculation of Characteristic Impedance of the U-Type
Transmission Line by the Moment Method)
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Abstract

We can find the characteristic impedances of the U-type transmission lines by finite difference
method. In this paper, the characteristic impedances of the lines are computed by the moment
method.

There are 10% differences between the results of the finite difference method and those of the
moment method. But when the interior conductor of the line is located at the center of the exterior
conductor, the results of the moment method approache to that of analytical result when the

length of outer conductor becomes in finite.
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Fig. 2. Subdivision of interior conductor of trans-
mission line.
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Dimension of transmission line.

a b d g
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Table 2. Characteristic impedance, and capacitance
and inductance per unit length of trans-
mission line.
A ) A} v 2 (F/m)| 61 ¢ 8 2 (H/m) ,
N Zo (82)
(%10 (x10 '")
1 1.541787 2.927530 137.79
2 1.556879 2.940152 137.42
3 1.588084 2.966292 136.67
4 1.637628 3.007919 135.53
5 1.709404 3.068507 133.98
6 1. 809885 3.153923 132.01
7 1.949999 i 3.274256 129.58
8 2.149238 L 3.447941 126.66
9 2. 445991 3.712338 123.19
10 2.929595 4.157407 119.13
11 3.846362 5.083527 114.37
12 9. 620564 11.393430 l 108.82
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CALCUL DE LA CAPACITANCE ET L'INDUCTANCE
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IMPLICIT REAL*8 (A=-H,0=7)

REAL*8 LMNC(45, 453, X(45), Y453, CC12), LC12), MC(25), MLY24)
COMPLEX*16 TM(48,48), AA, U, UUs, v, VOK, VAP, VMP, ALP
P = 3.14159265D0
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XS = A/2.DO-H*DSIN(P*(2%N-1)/4.D0/RK)
bty 14 1 = 1, 45
IF (l.LE.20) G TH 12
IF (1.GT«20.AND.I.LE«25) G TH 13
X1 A
YCI) (1-25.5DC)Y * DL
GO TH 14
12 XC(I) 0.D0
YOI B 4+ (0.5D0 ~- I> * DL
GOy TN 14
13 X(I>» = (I - 20.5D0)Y x DL
Y(IY = 0-DO
Y4 CONTINUE
Dy 16 T =
DN 16 J = 1,45 .
IF CI1.EQ.J) GIy TN 15
LMNCIsJ) = DLOG(DSGARTCCXC(IY = XOJIIIxk2+ (YCI) = Y(JI)I%%k2I%K
1 /DSARTCLXCTII=XSI*k24+(Y(I)=D)*%2)/DSQART((X(JI=-X5)
2 *k2+ (Y (J)=D)%*2) )DL
Gf; T 16
15 LMNCI,I) = DL * (DLNGCO+5D0 * DL # R/ZC(X(II=XS)I%*x2+(Y(I)=DI)*x*2))
1 =1D0)
16 CONTINUE
CALL ZIMATC(LMN, 45, IK)Y
Csh = 0.D0
DGIT T = 1,45
DL 17 J = 1,45
CSh = CS; + LMN(CI,J) % 2.D0 % P & k * DL
17 CONTINUE
C(N) = DARS(CSH)
L(NY = 1.0D~=16 / 9.D0 7/ C(N)
WRITE (6, 202) N, C(N)Y:, L(N)
IF (NeLT«K)Y GOLTH 11
201 FOMMAT (1H1, 9X, 'N', 10X, 'CAPACITANCE', 10X, 'INDUCTANCE'/ )
202 FORMAT (111, 6%, 1PD15.6, 5X, 1PD15.6 )
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