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Nomenclature

= 1} 4= (frequency)

9k 3} 3} 4=(relaxation frequency)

7 (current)

% % A} & (initial-permeability)

2} 7] A & A 9= (magnetic coupling coefficient)
core®] FA&o] 19 we] ¢91¥® A (inductance)
19 © 2~ (inductance)

’d % A9 ¥ 2 (mutual inductance)

A A 4 (winding turn number)

" ARA) = (reflection coefficient)

5 7} A 4= (transmission coefficient)

Z 9 (voltage)

L2t o Z(even-mode excitation)A] & EA oy~
712 = o] 2l (odd-mode excitation)*] ¢ EA dud~
E A Ay~ (characteristic impedance)

A & (permittivity)

A E 4 & (effective relative permittivity)

2} & (permeability)

7} 3} 4=(angular frequency)
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Abstract

The CATV(cable television) systems have a very important role
in mass communications even in DBS(direct broadcasting satellite)
systems. The power splitter and the tap-off which are dealing
with the video signal in CATV and DBS System have a very
significant parts as singal transmission equipments. Especially, the
power splitter and the tap-off with high performance and
broadband characteristic requirer high quality signal transmission.

Due to the extensive increase of CATV and DBS systems
applications in recent years, the frequency band has been
extended from S5MHz to 1350 Miz or 1750 Miz. The extension of

frequency band from 5 Mtz to 2,450 Mt will be required in the near



future, the main object of this thesis is to analyze and design
optimally the power splitter as transmitting circuits for the CATV
and DBS systems.

In this thesis, a new analysis and design method of the tap-off
as the CATV transmission networks were proposed, by adopting
the even—odd mode theory and by adding compensation circuits.

The transformer type power splitter is theoretically proven by
even—/odd-mode analysis using Wilkinson power divider theory,
and the proposed design method by adding compensation at the
input port for reducing return losses at the input port.
Therefore, the measured results of frequency characteristics for
the fabricated circuits logically agree well with the theoretical
ones, and hence, the validity of the proposed analysis and deign
method are confirmed. As a result, the transformer type at the
power splitter for the input port compensation showed better
performance than conventional ones in the frequency band from 5

MHz to 1,000 MHz.
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Table 2.1 The standard of power splitter.

BE AR A g A EA | dAAGEL
=l 71 -20 dB ©]st 4.2 dB °l% 25 dB o]
=l 71 -20 dB ©]st 55 dB °]% 25 dB o]
w1 7] -20 dB ©] st 8.0 dB °]% 25 dB o]




-

YA

LY

IH 22 wuizle] &4 g

Fig 2.2 The loss type of power splitter.



2.2 Wilkinson A #&uj7]e] o] &

A3
ax

3)

2.2.1 Wilkinson 7 ¥ &ujf7] 9]

£ ] A 9]

Ay
fn

o=
—a-

-
s

FEA T-RE 2]

B

0
Ny

B

file)

JJo

A

B

0
Ny

H

A
~

U

0%

-

b
e

i)

jang
i
73

Jo
s

ol

vze]

<]
am
=y

oH

A

3= ot}

%52l

Els

o] &

-
-

(Wilkinson) 7= &8} ~71[9],[10]

Nig

)
K

ofn

Aze)

il

W
)
R

oA

-
R

=l 7]

0

i
T

3

X

A
™
v
o

—_
o

% 5ol 4

7] o
JENA R, A F 5o A

Al

=

2~
A%

A/49]

-
s

aj 7]

o =27

o Ey

-
s

Hgto] E 3 of(ferrite

Ao Zu71 =

To-

il
o

=
=

toroidal core)

o}
5

AA

5] of

o,

A}

]
rey
o
i~

X
=
"o

a
i

gt A 71N,

5}

o

o]

N

il

]
<]
v
=y
oR
N
al]

=
"o

oF

K

]

W]

Ay
e

IE 24004 9k #o] =H

=
=

19 239 3=



A g2

A2mo] 271 Y

—_—

gy o, Aatskgtel 2%

= AL

HA 29 23914 A

9|

A= 713 dB)7F H7] $

o},

Vo, »=2 7} Hoje}

Z:

=3
=

N4

Sz,

V227,

(2 Z;

N4

=l 7]

Fig 2.3 Wilkinson power divider.



a9 24 AsEa AL 2 €70 A9

Fig. 24 The Wilkinson power divider circuit in

normalized and symmetric form.
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(a) Even—-mode excitation.

(b) Odd-mode excitation
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Fig. 2.5 Bisection of the circuit of Fig. 2.4.
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Table 2.2 Ideal S-parameter of Wilkinson power divider.
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Table 2.3 Ideal S-parameters of the compensated Wilkinson

power divider.
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Fig. 2.12 Equivalent circuit of Fig. 2.11.
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(2) Odd-mode 3%
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Fig. 2.14 Equivalent circuit for odd—-mode excitation.
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power divider by out of phase type.
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Fig. 3.10 The calculated results for input port compensation.
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Fig. 3.11 The measured results for the input port compensation.
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& branch™), R A (stary) =+ 118 FH(loopH)e *+EF=
34 gkt

(3) 7FL AA

ZFd A FEiu AulE SEelH, 7t ARte] Jo=E HF dZAdE A4
Aol A33 HZ7|(connector)S ©Eu] A FA7] S = 270
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£, FWA T 499 7HA AR A 8o & AEE VTS
742 FeEE Bdsa Joh =9, A9 yEgaz w2y dd
CATVZE 944 & ol &34 A=A Bads A8t AR L3
of A2 w2 Aze) 7ba gl
kA, CATVA R 27} BEA- o7 Bagsa Qe Ao F3f
Bt FEUEe] FFs ARz du CATVE 2d9AE yE
g E ALY 2o,
¥ Al CATVY 2AG7
Table A.1 The developing step of CATYV.
TR A1 A A2 Ad | A3 AY A 4 A
AW | 50~60d 7003 o 80 o 0dth o F
szzﬂ* %iji AAPE | AwAT | Anad
2~Hlo] A
- FAA = N | WE e T
FAFH | Sy R O B A R o
AE2 | 5FA0E | 5705 | 55 - A4 [FHAF=2 - 94
AMul =g | A AQALs] | A - dS | A AAA
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(1) v]=r2¢] CATV &3k
) ae] RS 1948 TV WEE FAT & fle A9
AAsto] TV FAlom AlARE Ao] Hxoly, &
W% (community antenna TV)2 77t 2F AN =& A&59 &
4 sl FAMHUE AAsta WE=Y AsE 4l a
o ATE AoER 7t AR A Eulsks b Zo]
u =] CATVE 19509 8] AN1A (A A ), 19603 tf &] A 2A4)
i (Morex @A th), 1970 th AREe] ABA WA AAH)E 1A, AA
A4 (AR T EFS ol 83 a4 Aldhel v & 5 v A=
of olstd 1992 FTdFALE 7EYA = 57008 ThrE A A
TV B 7F759 61.5%°] ol &vtar grt, ol tgd A4d 9

2Oy ARET R AATEANE 53 2 B@Tel A

[K

A ARZ2aRNE AFst7] A A FA="o] wasto] 7HY At
F7F 35t AteE A skt

1| = 9] CATV= " 197249 AT FAN LI (FCC @ federal
communications committee)7} AZNFAAE T24Fo=N L7 &
¥ 7] AlAsto]l 19961d ol T3E A7]SAHe A ETVE s}
A g - @S F et ol A7IETAHL A ETVAA 9
BAE Fxlstar 9l

n=s CATVAIE Y SAoz2s A2y 9dASY Zz209 &9
JA7E HE:= wdEY, 53 diFEY A" 9 gAE
MSO(multiple system operator)gt= WaE J Aol Z3] MSOo| 2] 3g
54 A4S Hola o MSOE v= Ao 90%] thak =9

AnAe ASH; Uk Auls WEORE A Y9 TVEFS
A% A2 Auzg 2Ex G2, Sob T3 g ARYL A
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o AABA thujste] A ETVIAEL, YiE MSOZ T4
2 A9 Ao ETVH H(cluster)S
A g g3 Attt Aol FolA FATHE gEE HoFa 9t

o
O

(2) 39 CATV &%

T8 CATVE MATV(F 5 FTEU 2 Ad)E FAHo
of dAIH a9 AT HE
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B3R O BHggo #5538 F
oM e AR A5HoE FAEL ST
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F)o 2 7M1 Ea, o ggows T 287%(95W 7)), o oo
21.2%('94d 71) 59 Foldth. TV F7b+4 dib] 7hd 7+
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ot} FH AR E AT A (EITO @ european information technology
observatory)?] 19963 B i Ajo] w2, '95dTE J)Fo =
Holl Al A& =& ISDN 3o &= 79 69uk wxlo] o2
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E A2 FHY A7 FETV A FTE
Table A.2 The market scare of pay TV of each nations of

Europe.
B A B LR 2TV | #85TV
s | s s | ARE
oAl o} Al & A o} 23,090 15,000 30 0%
L2Ego} 3,131 3,055 2,263 74%
Hl 7] o 4,084 4,028 3,951 98%
g A 2l Aok 38,367 37,600 2,900 8%
T 23,316 21,200 8,622 41%
= 36,332 32,700 29,725 91%
ol &z o} 20,368 20,000 3,249 16%
x5z 3,657 3,100 449 14%
Eat /)| 12,141 11,800 1,743 15%
29 =l 3,855 3,300 2,822 4%
- 2,900 2,868 2,634 92%
g a= 6,485 6,300 6,239 99%
= 24,530 23,300 6,166 26%
718 =7t 12,547 11,532 5,375 47%
Al 214,853 196,282 71,305 36%
(3) 49 CATV #3
A2 CATV= AdadEol A" A 2d 5l 19559 44,
el A Ashe WA HA o)A NHK7F 2% BFFAA49 A
gozie AZHUY. I F ABUATY AHALE 9T T
EFAAEAZA AR o] AC)ETV AlAde] HA =7 A5ttt &
Aol = Alo]&TVel e, Aulwel o= T4l 7]
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Fig. A2 CATYV cable configuration in apartment.
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Fig. A.3 Amplifier type of CATV cable configuration.
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=9 -53 dBm°lA] -48 dBmo =
dBmel A -42 dBmo 2 =& %

ARG A w 2E78 F3e

obAl 2 AF FAlE ol AT
AU S %7 £80o] -5 dBm/FAZ 7Fd A9 Rx &9 0] -56
dBm, Tx¢l 4% -40 dBmo =2 ¢

I A4 NY 9= Ao AH AT

Table A4 The result of experiment on the ninth flower of the
building.

AN F A7 =4 Rx Ec/Io Tx
o] ©

BA -53 dBm -7 dB
+2 dBm / FA | -48 dBm -6 dB

Adj
-36 dBm | -17 dB
-42 dBm | -18 dB

F AL Y Aot 3FolA e A

Table A.5 The result of experiment on the third basement of the

building.
AN FA7EY Rx | Eclo | Tx | Ad
= No SVC
-5 dBm / FA | 56 dBm | -5 dB | -40 dBm | -17 dB

_64_



CAT\L4>|>:|_
RF = 315%

=7 Bl<

9% A6 olME A FAE

Fig. A.6 Adapted apartment configuration.
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Fig. A.7 Test figure.
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Fig. A.8 Adapting expectation map in apartment.
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