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FUNDAMENTAL CONSIDERATIONS

Fig . I : Slrlp In In~ m« lIum
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JMny of our rNdets WIth ••penenc;e Ifl dtrec­
IIOf\&/ ooup6er techdogy wiI knOw that coo­
pled lines .r. not defined Wlft't the 1)'Stetn­

dependent mpecIance Zo. but WIth lhe Even­
Mode mpedanc:e z..:.and the Odd·Mode trn·
pedanee z.o. Examples lor balanced conflgu­
fatlOn 11'I a homogene medIum (air) can be
found In many standard WI)ri(, such as in (1)

Thll I nk:.. I, bliNd on • " ur. given at
the Munlch VHF·UHF Convenllon In 1980.
The talk of thi l ertlet. II to g lvI UHF,SHF
I mateur, en In,lghl lnto the • • ad c.lcul..
lion end construc1lon 01 mk:rOltripllne f11·
I.,• . It will also introduce tlbl•• Ihal ,1I0w
• limpl. end ••.c;t det,rminetlon 01 the III·
I" dimension• . The Ilbl•• allo on,r YI ·

IUlbl, ...III.nCI lor lul1Mr IppllCIUonl
in mlcroltrlpllne technology. TM compl..
Ie ceicuillion proce.. with ••empl••
wou ld be too ..ten,l..,. to be de.crlbed
her., howe....... " I, po.,lble to obleln. r..
print of Ihe lecture, end to obtain compi..
ted 13 em liller, from the luthor. Furthe'
delan, r~.rding Ihl••r. given" the end
01 the ertlel• .

tl , hOWeVer . the ooupIed """ (f l(jur. t) ale
to be tound In a hOmOgene mec\lum (dlelectnc
r, • 2 - 10) , the caleulatlOn will become very
compbc~lIed and approllmahon 10000000las WIll
only show a limited accuracy, whICh means
that these are unSUItable lor the conStruc tlOfl
of !Illers The same is valid lor an indiVIdual
slnpline in an inhomogene medium . The elt:·
ect caiculall()f1 01the mechanical dImensions
wltl and sIh Wllh reepectic z"or z...: and leo,
With an error 01< 1 %. would be virtually tm­
posSlble lor mosl reoc amaleurs . Anelample
01 a calculatl()f1 01wltl USIng too simple a lor ­
mula IS to be fou nd In (7) wher e the error is In
the order 01 approlt:lmatety 15 ""',

The _elaetw calculahon 01 mlCroslnpllne s
was "ratly po$SIbIe 11'I 1969 WIth the IIId of lhe
_BRYANT_WEISS _ methOd (3). The mean
error onty amounlS 100 ,7 '" l in ordet' 10 take
the prob6em of the ••'lQmogene medlum InIO
tonIIOefatlOn, the - D!electnc Gteen', Func­
tIOn- II used n.s allows the dI:soonbnullIM

of theI~ al !he edQeS of the rnedun to be
conSlCtered, The caJculallOns ac:cordIoo to (3 )
can only be made USIng large computers such
115 cyeER 176. and lhese have been camed
out The resulllng tables IlllOw anyone worX'
100 Wllh mlCros tnpllnes to read oft the med1a.
f'MCB1 dlmer1SlOl1S et any given Z.

The given accuracy is especially necessary
dunoo the calculation of !Ill8fl, An eltrac1
tram thiS list of tables lor coupled lines on •
RTldu rOICI 6010 dlelectnc WIth r, • 10,25 is
given in flgur. 2,

II Ihls list ol lables is ava ilable . the dnnensions
can be read oft directly lor luch applications
as matching crcuus. lines, Inductances, ce­
paCItances, open and short-CIrCUIted stu bs ,
coupled lines lor dlrectlOn8l couplerS. power
dividers, matct'ung network. lor antenna .r­
rays, Met' WIth coupled lines , and much
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Fig. 2: Prl"loul of • calcullllQrl bible

l'C1f£( ---

more. It is possible. lor instance. for a 13 cm
converter 10 be calculated which comprises
two preamplifier slages . a travelllng.wave di·
rectlOnal tuter, Of alternalely a Idter wilh petal­
ier-ccopreo lines lor 20 dB suppressiOn of the
image Irequency, a prinled subharmoniC
ml~er With 1_ _ 1080 MHz, and an IF-pre­
amplll ier al 144 MHz, all accommodated on a
board of appro~lmately 70 mm ~ 50 mm ThiS
would represent the end ol the considerable
mechanical reqUirements Of lhe cnamber
technology

APPLICATIONAL EX AMPLE

The - theory- is now to be shown WIth the aid
0 1a practical example.

Firstly it is necessary to brielly diSCUSS the
calc1JlatlOf'l lundamentals lor l iiters U!lIngcoc­
pled lines. ener whiCh the mechanical con­
structIOn and measured values are 10 be diS­
cussed .

This Iiller is constructed In the manner shown
in Figure 3:
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Fig . J : Fillet with coupled li n•• Olll-.gl 2
' howlng two po.,lbl••rr. ng....... ' . :
L _ A.i4x1 \ f....

The tollowlng is required lor caJc\llallOf1:

• Tables for determining the Tscheby·
SChoff-lOwpass ccetncents and the oe­
gree ol lillering n, which can be found In

any handbook covering 'Iller lundamen·
tafs . such as (1), (2) . (5) : the complete III·'m ceicneton is given in (1) and (8),

• The mentIOned tables lor determining the
values 01 w and s of the coupled mere­
S1riplines .

The calculatIOn process lor coupled lines was
cemec out accordIng to (1).

The values Zc.t: and Zoo for the individual cou­
pled line sections afe obtained Wllh the aid 01
Simple , shan calculations. The mechanical di·
mansions ere determined wifh the aid cttne
rmcecsmonne tables, after which the ' Iller can
be constructed,

The ntter has the following specifications:

CharaClensttcs caloJlaled measured

Bandwidth 200 MHz 160 MHz
Inserllon loss < 1 dB 0,8dB
Cen ler frequency 2300 MHz 2280 MHz
Stopband loss al
2000 MHz (I.....) 20 dB 20 dB
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Fig . 4 : freq uen cy respon.. I nd ,etu rn 10•• o l lne fill... lhow" In Fig . 3
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Flgur. 4 show s the measured frequency REFERENCES
response and fetUln lOsS CUf\l8S at It"s Illlet.

The measurements ShOW that the required l~­

tet spe(:lhcatlOf'ls can be obt3lf18d Wlthou1 pro­
blems and allQf1fJ16flt. The tabu lar values
wete calc;ulated usmg the large compulet
CYBER 178 The program used was the HF­
program COMPACTIRFQPT.

The calculabons were camed out lot

- Epait)' tn8Iteoal Wlth f.. .. 8
PTFE gtas Ilbre matenal wrltl r, - 255
RTldur()l(l 5870 wlltl t • • 235
RTldur()l(l6006 Wllh r, - 6
RTldurOtd 6010 wIth I , - 10 25

The lollowing lables are available:

1. Accotding to ~ BRYANT-WE ISS~ :

• SUlgltt-str lp transmiSSiOn ~nes for wth
Irom 0 4 to 15 Wlth 0,2 steps: available lor
OM 10 -

• CouI:Med-mcrostnp transmtSSiOn~nes
7 tablellot wth from 0.5 to 10 Wlth stept
at05. and IIh from 0 ,3 to 2.1 Wlth steps
at03: av..lable lot OM 4() ,- .

2. As under I ., hOweYet . calculated With the
aid oj an appfollltT\8tion
(mean etror apptOll 3 %) :

• Single-stnp transmiss'on ~nes (OM 7.- )

• Coupled-mIcrostnp transtl'\lS5lOl" me.
(OM 22.- ).

Other ranges and steps 01 wltl and IIh of
mICfOStnp and tnplate ~nes ara available 8t
shott rctce from the author
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