I nt erconnecti on of conponents TECHNI CAL FI ELD: The present invention
relates to an arrangenent for interconnection of conponents or elenents
according to the first part of claim 1. Wthin for exanple radio
comuni cation at interconnecting of or connection between different
el enents or conponents of which at |eastyone is selective and reflex
generating problems arises due to reflection interaction between conponent s
if there is no wi deband isolation between them which for different reasons
often is the case. Exanples of elenents or conponents nay e.g. be antennas,
pre-selector filters and a nunber of others. In e.g. VHF-communi cations
systens (30-90 MHz) transmtter and receiver respectively may be arranged
very close to each other. This nmeans that e.g. the transmtter nust have a
high selectivity, i.e. danp t he pomer on other frequencies which are not
used whi ch i dntexcoans A " énegluency planning is applied. Wth
this high selectivity mhlch S reqU|red by a transmitter as well as a

~receiver follows a high current consunption which in many cases is negative
e.g. if the tHEHNHCALeFLEEREI ver is portable. It is furthernore desirable,
to the | argest extent possible, to be able to use the same conponents. In
this case ma fl u ec ng.th fr ntend as
wel | as pr ecgr pf %égﬁﬁanisljrlﬁ;%{‘élggmxze r‘gns m%t% %n g gggéﬁ%ﬁ?se T he
out put of an MQnmn@enpénemfmmpm@tmmmhedocdength@ | e
frequency ranggst hReef ekecnaif’ @bl ens arise. Wien arranging a filter
before the receiver frontend a problem )

Within for example radio communication at interconnecting
of or connection between different elements or components
of which at least one is selective and reflex generating
problems arises due to reflection interaction between
components if there is no wideband isolation between them,
which for different reasons often is the case. Examples of
elements ‘or components may e.g. be antennas, pre-selector
filters and a number of others.

In e.g. VHF-communications systems (30-90 MHz) transmitter
and receiver respectively may be arranged very close to
-each other. This means that e.g. the transmitter must have
a high selectivity, i.e. damp the power on other
frequencies which are not used which is problematical
although frequency planning is applied. With this high
selectivity which is required by a transmitter as well as
a receiver follows a high current consumption which in many
cases is negative e.g. if the transmitter/receiver is
portable. It is furthermore desirable, to the largest
extent possible, to be able to use the same components. In
this case may e.g. extra filters be used preceding the
receiver frontend as well as preceding the transmitter. The
transmitter output comprises the output of an active
component which is impedance-matched over the whole
frequency range, therefore no broblems arise. When

arranging a filtexr before the receiver frontend a problem



2 arises since the receiver frontend conprises a filter with

bandpass-sel ectivity wherethrough the inpedance is not the sane across the
whol e band which is a requirenment on an external passive filter to function
as a bandpass filter with to the receiver added selectivity. Wat has been
described in the foregoing is however negely an exanple which is intended
“to illustrate one of the areas which can be of interest. STATE OF THE

ART: A know%i:s@see%aeaeensdréd@i@ if?:c@x%%ﬁf%bh@éigégogtgﬁrﬁgx{ viadi OS’
recei ver, usya a _bandpass_ pre-sel ector fi r precede antenna. Since
this ant enna%?%&&ﬁt‘é&qgfiilﬁé%b‘é’h%lr%ﬁ’%%‘ll%h ttﬁ'les lﬁ‘é’?ﬁ?“f:ﬁa#v’é?tr attns in
i npedance ar sapey \adrosge.thd whole hand whithdisskortegaiigetheatt emnarof

30-88 Mz 1 he,&lAdliinHatdi&e’ 3i12erVBWR TR 1AL 1o GodABELAS #RRIt IS
guestion about, an antenna which is munted qn a vehicle _the VSWR may be up

to 1:4. The pHdde 5P he \K8feXVert adted RPSTHIVY O btk Mefgtheeihd
tuned frequeni®sodibaa St otige yfatégoing and tegesdes Mdyelselactexdrplef the
system 1N 39l SROUAGSASLET ] fudiBsa B0 Hhd I En0aLBEL PR fitan
selectivity of a system Dby arrangrng an external ™reflective ITter

bet ween the Hft &fhdneresie recei ver pre-selector. The intention is then to
add the selectivity of each bandpass filter respectively. This may however

i nstead | ead 49, L a ctivity which is smaller than the selectivity
of the indi vi%‘ﬁ%‘lﬁkb ndgﬁg‘éﬁi'lters. One of the explanations thereto is that
t he bandpass range nerely constitutes a small part of the whol e frequency

range over Wy Gthdun it dndckeaCepbieh 18€aPaBdRasseh! b FROSL-dhien -
degradation of  the total system “selectivity wupon Interconnection of
two el ement s ¥ eEeFRLYRE, uHEYALAY |2 dPARIRESET RIRr SH9EQY ofilter

coef fici ents pfeddded ripyt anBéndl pEintegnthis r aapefhaVvdlsy addgdedset®et i ve
elements 1t 15 ddiSaP) Sdnd1s WA hdfild A VS ROYSEs ' fn ! DEpabQRRENd
are very large. If it is a so called "short whip"-antenna
of 30-88 MHz the standing wave ratio, VSWR, may reach 1:6
whereas when it is question about an antenna which is
mounted on a vehicle the VSWR may be up to 1:4. The phase
of the VSWR fluctuates depending on cable length and tuned
frequency which strongly affects and degrades the
selectivity of the system.

In another known system it has been tried to increase the
selectivity of a system by arranging an external
*reflective" filter between the antenna and the receiver
pre-selector. The intention is then to add the selectivity
of each bandpéss filter respectively. This may however
Ainstead lead to a total selectivity which is smaller than
the selectivity of the individual bandpass filters. One of
the explanations thereto is that the bandpass range merely
constitutes a small part of the whole frequency range over
which it is desired to control the bandpass filters. The
degradation of +the total system selectivity' upon
interxconnection of two elements resides in the uncontrolled
phase of the reflection coefficients of the input and
output signals respectively. With selective elements it is
the object to obtain reflection o0f power in the stopband



3 and matching in the passband. Depending on the VSWR of the both el ements
at the point of interconnection and their phase a non desired matching in

t he stopbang may result which degrades and in the worst case even destroys
the selectivity. A known solution to this problemis to over- dinension the
external filter, or that margins are intrpduced in relation to prevailing
systemrequirenents so that the degraded selectivity therethrough is
conpensat ed santihaitéhingyidi aihe @asisbament bepand png eorofthad [VSWRy olfethet .

i s method | poPRWRYEhefREelR! Ioh LA GPNIHTLRGLANGCLIA NGhADERERAUI T €S

expensi ve, passive conpon ng to an alternative enbodi nent
buffers .are |BPéFEoﬂné@t"edietﬁe‘tﬁl%bﬁ“%WJr%&%th?rSﬁ?%ﬂn‘énﬁal’héeékﬁér nal

filter. Thesewhﬂ&herd‘égiﬁnee Gnd ORI Lhe amﬁsltf losar§e Oévéﬁohéﬁﬂféyé otabtain a

good i sol ation, i nfentjon is to ee danc of the
frequency ranS g%ﬁléﬁ" I‘é gf'o‘?:"cl)r ga’g c’fr%bn e ec%lﬁency range
(e.g. 30-90 Ndipenpfiohoweher entanmlfléxlt%rcommtémtt omalxgingcepwer

frontend for ijsekakiue8a%fn txlé@.a't%%dﬁacﬁré’@élﬁdd)g 8t eh e Qi Mt o labs
requires a hi gplficur ent cong?gpf? which also’l voIv s .costs. This al so

i nfluences t h&fFed Engﬁgﬁf‘ e‘éEtH‘?’én"c}ée’Eﬁt Banaly S GOMReRSREEL: i ve
way. The conneot thatotthqamm regudttements margpitte ofir ayl owdy deomgtot hers
dependi ng on %_-Ih% ].@Qf y e Si

I solators as we ® gieé %I ers al seg f%%%ﬂg}’ﬁgfﬁ%@;?gg@g =k
re-coupling i “GMémP6en§PﬁPaFﬁstﬁ§P%$¥WnePﬁ%sWeﬂ%‘

Consequently, also this solution based on arranging buf f ers” consune current

and furthernor,e W l,l. anong others i nt enance r re a further
conponent or ATCHFERREG: H?t"rocﬁ}cr%f e’Ieé"d'r “&g’l&ﬂﬁ\eﬁ'\/\biﬁ‘%@?ﬁi o e
cabl el ength bemmemoaneex.edr nbétweéen erttend nelmemecel frontend barshedibli ed.
Wth e . g. a wigdghandir g Lo, %@é&%hﬁl&s%%%% 'gene&h?ﬁsé 1i8deds € 2

phase shifter. In US-A-4 799 066 and US-A-4 angenents are
descri bed for 9% disPlAtRgs: ke PBtaipeawdendt heclatriors iThey infentionds ne
i npedance is wmpedhennoﬂndabméddrﬁfw@ﬁ ithel ¥réfjuéncy range which

received/trans é%%ﬁfE%g%%s%Xnds to- the nominal frequency range (e.g.
30-90 MHz). If however an amplifier is connected to the
receiver frontend for isolation of the impedance variation’
of the antenna, this requires a high current consumption
which also involves costs. This also influences the
frequency of faults occurrence of the system in a negative
way. The connection of passive isolators is hard to carry
out among others depending on size at lower nominal system
frequencies whereas passive isolators as well as amplifiers
also require transmitter/receiver re-~coupling in order to
maintain the performance of the system. Consequently, also
this solution based on arranging buffers consume current
and furthermore will among others maintenance requirements
on a further component or an element be introduced. For
e.g. a narrowband radio the cablelength between an external
filter and the receiver can be specified. With e.g. a
wideband radio a controllable cable length is required,
i.e. a phase shifter. In US-A-4 799 066 and US-A-4 965 607
arrangements are described for minimizing the loss between
the welldefined, as far as the impedance is concerned in-

and output respectively at a received/transmitted frequency



4 and a |less well defined antenna. Therethrough is however not maxi num
selectivity obtained but the optimzation is carried out for mninmm
passband loss. In e.g. EP-A-0 403 176 and US-A-4 232 399 exanpl es of phase
shifters are shown. SUMVARY OF THE | NVENTI ON: An object with the
present invention is to provide an arranggnment for interconnection of
conponents e.g. in radio communication which are selective and reflective
to obtai n/ a higgly sysiese Sxeé;ept.iwﬂxye%vi heghnAaVIREré Oh eyegh di SrEnGhevert t S
conmponent/conponents . to ¢ . WLt I ven stemrequjrenments or.to
obtain an accépt ab’?aéx’g‘éq“écﬁg\%)?%vﬁyi% %H%defﬁf \; {c}%‘f e‘(g:] %\'/?Jf?t‘lanEJhOen pt®sent
i nvention to praowidel amtarfoan gamemumpip@ssibandhdoglaséncangbeEBoht® 0402,

where no buffers gnd- ugiatfae 393 Mmeh %ﬁﬁ:&ﬂlic—f‘sr Sofr pl?a%%%i Vém_iiﬁféx%t 04 Pe
bet ween the conponents as well as also no transmttérs/receiver selectors
are required. Y™ thus an object with the invention to enable the

I nt erconnection of conponents without this leading to any |l oss in system

sel ectivity. Idyngadd'dP S SrvER@hect of the invention to be able to

i nterconnect sel ective conmponents W thout the total selectivity being |ower
than the selectivities of each conponent respectively or particularly that

the total sel exii vbtjceVaritixCERES priegenitm Divddiiomdiyi ddalprantiel | ¥ht i es.
An obj ect of the.:i nventiog irs.tg reduce gr eloisf”ri nat e ttcfe | oS I, 0
passband sele If?ﬁﬁ)“e% R W EPESARREY 'h%n o FREPPHEn ﬁn%l'g‘( r’rgrrﬁ%%nd)
refl ective cormpemeunicaticin wiricingareaeleht bvughandingf dmdsivyeasonebtass

ot her objects ar ' ' LYSRLDY. £.08 1434 | . s
characteri zi nga:El %?ng% \(ﬁaeg‘l SE%egkxﬁgF?ogigﬁ?%%%ﬁ.ﬁ Ega;gbgérgéﬂgﬁ??oned
obj ects are ach %v&?’%"{ﬁ'\gﬁm% 250 prePRY e it o BiTER sSKFESH ven
by the charactesqeirasemis tdxe toubbkaifnsan acceptable selectivity. It is

further an object with the present invention to provide an
arrangement wherein the phase can be controlled, where no
buffers, e.g. in the form of amplifiers or passive
isolators between the components as well as also no
transmitters/receiver selectors are required. It is thus an
object with the invention to enable the interconnection of
components without this leading to any loss in system
selectivity. It is furthermore an object of the invention
to be able to interconnect selective components without the
total  selectivity being lower than the selectivities of
each component respectively or particularly that the total
selectivity even exceeds the sum of the individual
selectivities. An object of the invention is to reduce or
eliminate the 1loss in passband selectivity when
interconnecting selective and (narrowband): reflective
components.

are achieved is given by the characteristics of the
characterizing part of claim 1. A method through which the
above mentioned objects are achieved as given by claim 22.
Preferred embodiments are .given by the characteristics of
the subclains.



5 BRI EF DESCRI PTI ON OF THE DRAW NGS: The invention will in the follow ng
be further described under reference to the appended drawi ngs in an

expl anatory,and by no neans limting way wherein Fig. 1 illustrates

i nterconnection of two "reflective", el enent s, antenna and
pre-sel ector filter respectivedy, Fig. 2 Il lustrates

I nt erconnecti on of antenna-external filter-pre-selector filter,
Fig. 3 schepREIEeabESCRIPTIONtORIESE DRAWINGXANPl e  of

i nterconnection of a wi deband antenna with a VSWR-ratio of 3,5:1

and a pre-selector mﬁth,S[er[h . hase resolution, Fig. 4
statistical | yThp| fgyepkies wijd ignfid@ lowgng be furthergdegcripgd 5
?Crenatical|yrnﬂkaﬁéfeﬁ@ﬁceiﬂﬁ(ﬂhéﬂmpyéﬂdﬂa dQEwingg iniﬁﬁ@?@ﬂﬁ?aQﬁE9rna

il ter-pre-selegt ith no iso-... ation and with 5[err] phase
resol ution, FF%& g§ %%smgag?af%g%F%n?lY?%t??ﬁf%ﬁpof t he enbodi nent of

Fig. 5 i-n conparison to a perfect isolation. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON: FRGEr §0NNeeh ,0PrQtel Ve neberBRhecRiohN® £ @i Ol clbiAde nan
antenna and a pre-selector filter or a bandpass filter is illustrated in

Fig. 1. Between the twBiPBEPEEri vARIMRAL s apd 3 REBRSRLRCEOS s fdd%REed.
The phasor 2 is tunabl eebpteetvellyand 180[err] which corresponds to a ful

turn in a Smthehgrt| ef r; Lths rt ngﬁ d |ituyde for
di fferent ref%ggfign pg%%nggggégaﬁgggégﬁgk%g&igﬁdcgga 3% mﬁ%&% 76 '
further the correspondfidtesnprexsebastont E4ltepedance is obtained. Wth a

correct tuningigf. Bhe pbasfat2cAdlgegr adauseRatBssel aal | Viekdmpgaur s owhen
i nterconnecting the tmonglenents grocoqggnents
| P np

_ ; ( .& 3. ;A _correct tuning may
instead give rise to an I ncregeac vEneftaghang,q an &PaséTﬁgflglty of
t he system whi ch nay b¥SWRaBatiheofre3,5:1 and a pre-selector with 5°
phase resolution,
Fig. 4 statistically illustrates the embodiment of
Fig. 3, |
Fig. 5 schematically illustrates interconnection of
.antenna-external filter-pre-selector with no iso-
lation and with 5° phase résolution,
Fig. 6 is a statistic illustration of the embodiment of

Fig. 5 in comparison to a perfect isolation.
DETAILED DESCRIPTION OF THE INVENTION:

Intexrconnection of two elements of the reflective kind, an
antenna and a pre-selector filter or a bandpass filter is
illustrated in Fig. 1. Between the two reflective elements
1, 3 a phasor 2 is arranged. The phasor 2- is tunable
between 0 and 180° which corresponds to a full turn in a
Smith-chart™, wherefrom a Smith-chart phase and amplitude
for different reflection parameters can be plotted and read
and wherefrom further the corresponding complex conjugated
impedance is obtained. With a correct tuning of the'phasor
2 no degradation in selectivity occurs when interxconnecting
the two elements or components 1, 3. A correct tuning may
instead give rise to an increase or improvement of the
total selectivity of the system which may be 6 dB. The pre-



6 selector filter is connected to a receiver 6 which corresponds to an
extra pole in the filter. In Fig. 2 an enbodinent is illustrated wherein
a pre- selegtor filter or a bandpass filter 3 of a radio input is preceded
by an outer or an external bandpass filter 5. For interconnection of the
different elenments a phasor (phase tuner) 4 is interconnected between the
pre-selector filter 3 and the_external bandpass, BP, filter 5. 1t is then

al so possible sme@rtb@ngelmékr sis pk@&%e&e&)efﬁv e at hecg¥t eepal s bandpass

filter 5, i.e. 0l%etween gex erng fl|ﬁ gﬁg %hf antenna 1. It is now
signi ficant h&Ww fﬁgPﬁﬁggo opansextya; polfnif cohttof1ed, i.e. which
phase positions it shall take for different, in this particular case,

recei ving frequﬁnpi 5.2 AFCEREbAIMEALONS DA B ed NGnoRESOT a2; pre- 4
may be controll ﬁ or tunﬁ&avmth application of the sqg called dead-

count - net hod. FoB~i Aip2adp3ss Hidiss dorly g tadigringpr is
. reflection parpmeestedesi by aheoetensvot samwrextemaie bandpasbefikasnred mid t he

phase val ues %ﬁé}%&%ﬁ@ﬁawwe@abea&&sftagtbslgaéﬁe%aa:gnm {ﬁq{esde in a

| ook-up table. Then ane se value Is_va for one enc a given
cabl e | engt h. fﬁiﬁéq&eh?l intexcrnrederd (hptyaen dher EFerﬁélﬁﬁﬁ‘é’él i deRrency

can be found in atnlmethabégteifhas PRAUPEsSE 5 spmﬂﬁﬁeﬁ: %pplnt bﬂttlhénckl% not
take into acco _@g of conpqnen er nor
58V

necessary, rfaﬁ‘gfa é‘ﬁﬁt@‘ ggaﬁoﬁe?l Bgi?ﬁ% %n‘?ﬁ'ﬁe’f%al
arranged bet \/\MQM@%M&#@I 5 lit.er. hedweks thei externalafilktemt® am;/ f or

tuning or contyyy ldm@nah &hexeh%%owssi@;iff&hﬂ&%@h%% EHSrV‘ﬁ“ » gi ves
t he best performance for th ¥l§temaa Ively, via tuned %eonmes wth

the use of SNR 1§ sFynef o5 ROREZoR4LAe) ive- BEW*(‘%& tPI}E%rP nsyith t he
assi st ance of shedsle nm}deodfprt helifdletienty wihl &hie bpartienkaterdasd, t he

I ength of the ,call vl\{la g;%it Ry take different sizes. Wth adaptive
mat chi ng t he b|t erro s ar ected in the receiver whereafter the

According to one embodiment the phasor 2; 2’, 4 may be
controlled or tuned with application of the so called dead-
count-method. With this method initially a number of values
of the reflection parameters of the elements or components
to be measured and the phase values of the tuned
frequencies are to be calculated and stored in a look-up
table. Then one phase value is valid for one frequency for
a given cable'length. Consequently a value for the phasor
for the tuned frequency can be found in the table. This
method is simple to apply but it does not take into account
the aging of components e £t c¢. It is furthermore necessary,
as stated above, that a cable of a well defined length is
arranged between the external filter and the radio.

An alternate way for tuning or controlling of the phasor is
to find the phase wvalue which gives the best performance
for the system adaptively, via tuned frequencies with the
use of SNR (Signal to Noise Ratio) or BER (Bif Error
Rate). With the assistance of these methods, the solution
will also be independent of the length of the cable which
thus may take different sizes. With adaptive matching the
bit errxors are detected in the. receiver whereafter the



7 phasor is matched for mninumbit error. The tuning of the phase shifter
nmerely insignificantly affects the passband danpi ng and therethrough the
desired signal. It is also possible to in a nunber of other ways arrange
t he phasor either in a continuous or discrete node with |ow through | osses,
preferably less than 1 dB. Follow ng what, has been said in the foregoing it
IS not possible to avoid passband m smatch. This is however possible

thr Ogghdacs\e/l\g@mﬁd@ i@qwﬁ\t@heat fbfkaﬁ_ﬁﬁﬂxhﬁiﬁrbi@-tézﬂrcf:@{ BrARNAAGOb £t ke )
passban ) i s_.is.however .of .nmi_naor .iportance d-n Li e

| oss of sel ec?klla\‘/sl"? yS’PHftﬁ’Fe "%eirc?dﬁ'ar%&mg"llﬁ 2 tt ¥ grféfeic%%trjrg Fa?’ggs{)%ré&
effects of noWemppEne and diiengthixomah phe delsdaedr sfignedr or a bandpass
filter which is preceded by an antenna with a VSWR-ratio of 3,5:1. The
figure shall alsp illustrate, (pot all shown) 36 cgrve correspondi ng to an
ant enna i npedihct® wALHC PP ¢ ckQI 4R BnBRPSFePE) Other WBKE BgFiRae
corresponds ttheglasat eithenf ihhe qurasionoust orsdbscretie sodosdithl okvo use
anot her phase.tg tq [ | [ e Pl ' a hosen
i n an appr opr}:gif(zl?(#rfénirfse)ér%é(%}. g}%égaﬁgsg’e}g;o ytnlt r(;lndl%g' g)?(sitatgkrﬁg?gl gﬂ% and
will be so chBa3gnbeemtsaikk ipeshesforegrpraf bk nhhicROt PorFHiRAFRedo pVoidy, as

stat ed %ove_ pszﬁmﬁd nmuﬁi—atehg- T sV 0l 4 agowevalr P;kdsrfmre heNeowlgis Caft e
steps, erelrn Lr nere I l.ven S._an. exarnp t adll .De caarser as
ol as 11 nor SORREFRS SRR Y it S Fop akBl 18R BETLEE, 55 s
Mz to 52,5 MpesshandeyiS¥R.l Tois edgoritmraver hefpasigiandinpgroanahedsas t he
regions denot gdmbhrisbhiSts alife Siﬁw%‘ﬂ JAHEAN i tPa B a N B¥epbarf. Sl err] X

5 = 180[err] corresponds to a fu turn in the Smth-chart[err]. The curve
illustrated . corresponds to the passband filter at a nom nal |oad and

sour ce i npedafineFigd 3 arehglingtrated thd wdifeattad ofhroh gelsasd maltching

I ncorrect pha hi,f - ' L Lve. .ri.s 1.1 deGi , espondi ng
to b, vvhereas§'? ﬁg haﬁ)%éséﬁgégge%é?;kg?gts?ﬁgat %gtn%?aas%& %ﬁ'é'l't‘l'%!ern(g?l ggha.igThe
antenna i s i nPERFSdedsbYa afl RpeeRNANVERRa 2 FFYMR-t3aL¥q gefe3irb:ils Thear

t hat figure shall also illustra®e (not all shown) 36 curves
corresponding to an antenna impedance with a phase

resolution of 5°, i.e. one curve corresponds to each
setting of the phasor. It is of course possible to use
another phase resolution which will be given by the
application and chosen in an appropriate manner. I.e. the
phase resolution is system-related and will be so chosen
that the best system performance is achieved. It may, as
stated above be continuous, e.g. be voltage controlled ox
have discrete steps, wherein 5° merely is given as an
exanple. It can be coarser as well as finer. In the
embodiment is illustrated a frequency of between 47,5 MHz
to 52,5 MHz and region I corresponds to the passband region
whereas the regions denoted II illustrate stopband regions.
The 36 curves, 36,5° x 5 = 180° corresponds to a full turn
in the Smith-chart™. The curve illustrated « corresponds
to the passband filter at a nominal load and source
impedance and in the figure is illustrated the loss’ which
an incorrect phase shifter tuning would give rise to in
decibel, corresponding to-b, whereas the gain selectivity
by using the phasor is denoted a. The antenna is in this
case a wideband antenna. From the figure it is clear that



the different phases have a little effect on the passband | oss conpared to
the variations in selectivity. Fig. 4 statistically illustrates the
result of Fi,g. 3 wherein curve ¢ (denoted . in Fig. 3) corresponds to

nom nal filter for nom nal |oad, curve d corresponds to m nimum
selectivity, curve e to average selectivity for all phase positions and
finally curve f (dashed) corresponds to maxi num received selectivity which

i s obtained thtRslohi Bf&HUREGEhddEE MW d e gthas@tfect! BnFicge pabkBhaki ve
frequency devi ?t | on% is illustrated an inter Can%Cﬁél on .esient ially
|

correspondi ng T Fi PPRAEHOVE ith B B Wal thERaFssd Vi ter preceding a

pre-selector filter or a bandpass filter. Between them phase shifters with

a s[err] reso'b'idj9“_4ar&ﬂié€%lghﬁliﬁé¥fa?§§°% CRLLEEPOBES ﬁé%t hg

external bandpass filter whereas t'he curve i1llustrated by rings
corresponds t o"RFESHR e UYL cF or{dBMOEEA.  ThdNgr Bt off ) c FLTLRARS pbAds t o
phase shifter hohEnabnfeltesn foict homin@dol1dddN @ixvd edr bork8spbads to

ermbodi nent shoy I At .canmponents _(external n filter. and
pre-sel ector f%??%ﬁﬁaérg elelréﬁ:tlerl(r%rfngg%gﬁ %\n?%t 33% 8 3%? g%%%%ﬁ%ht}érfro%a&&
bet ween them Phagemopiteidns evdpiinalinewivs ifs{ashed) idnrragpatide o

illustrated | nmkfnum ¥eé&8iveqi §€hé&£%i@ft%ﬁ§ehff fs esER9AeAt %h?:BQgﬁna
enmbodi nent with i~sol atj on, particul ar Ié}/ erfect isolation, between’the
conponents, i.EOFRFRt tupiRy HL the (R external bandpass filter. In

t he enbodi nent shown herein curve g corresponds to mninmumselectivity, a

full line co n Vel ClyL L ryve sqql. t he
enbodi nent wit Eh?ﬁg? f ec(tretl%o lg}téo r&%ﬁ“%ﬁ‘lg’ gd&%géé\gjé%ﬁf hJ'egcJ‘ol l‘oioé r#é%tt%e%v\% er eas
curve j correspBREECPBRACHIQR ngdsersiatinFcuresranding & Epéﬂaoﬂdiaﬂ?@vet 0

perfect phasowithuahn@xt¥bR4E Pandp&ds I £5DEE prarsElmetd e s@dige tiok ough

ol at or arrangeuCEE! Eoh PRECBBRBoRALEST " BeSaRain d S e, BRI TaTS
with a 5° resolution are arranged. The curve denoted -«
corresponds to the external bandpass filter whereas the
curve illustrated by rings (0) corresponds to the pre-
selector- filter. The group of curves corresponds to phase
shifter interconnection with a resolution of 5°. In the
embodiment shown herein the components (extérnai bandpass
filter and pre-selector filter) are interconnected without
any isolation arranged between them.

In Fig. 6 is compared the statistics of the embodiment
illustrated in Fig. 5 with no isolation between the
components and an embodiment with isolation, particularly
- perfect isolation, between the components, i.e. pre-
selector filter and external bandpass filter. In the
embodiment shown herein curve g corresponds to minimum
selectivity, a full 1line —corresponds to average
selectivity, curve i illustrates the embodiment with a
perfect isolator arranged between the components whereas
curve j corresponds to a maximum resulting seléctivity
corresponding to perfect phasor tuning wherein A
corresponds to selectivity.gain through the use of a phasor
which is perfectly tuned in relation to a perfect isolator

arranged between the components.-Depending on the frequency



9 band being used, or within a frequency band, the filters nmay be active
as well as passive, this having no effect. This also applies to the
phasors, i.é. they may within a frequency band be either active or passive.
The invention shall of course not be limted to the shown enbodi nents but
may be freely varied wthin the scope of the clains. The invention relates
to interconnection of all elenents as well as conponents which are
selective and reflective. Furthernore, a nunber of conponents may be

i nt erconnebted WRéngi nsehasorx neEtibe ar r bng@ee et vieerd oneher fhbtersf t he

CONPONENt Spa JURENG RN veOR Qld 1 NG Ofpd 1181 RDASOR ; B § g Nes der&@ried out
in a nunber Oof dlfferent ways of which merely a |imted nunber. are

menti oned RBEE, akFer é?ﬁ’ltlﬁﬁsé"ormﬁheoé’}?e?%‘?ﬁ'edl depemihd™dh THE Hppti cati on.
A parti cul arequbadiyneahdwber eibhekhactiivenbropasayvde applied relates to
wi deband hi gh sel ective receivers which are connected to "bad" antennas,
i.e. they have bad voltage standing wave ratios (VSWR) over the frequency
range, e.gThgudnventier shadpaeé. cPursBenatr be A1nikber tof the f$kpent

enbodi ment émﬁbalﬁEnEQUIﬁQ IHH efmyel&hﬁf@i mgaem thy esdopd AN be
appl i ed. 1 b ‘ r%ertr_}ant fg fEXI m zi ng
the sel ect 9t §1HHBH- *the ’“nivrﬁ“etr‘t%hﬁg(}f“l fs| B? ’ébtrﬁFeC&W § ¢OMp8hehts (1, 3;
1, 5; 3; 5plementsi mserndellf es remhpomamsinwbachomreofselgatiivael dmdst a

first 10 ro¢98BRRGAL iMnSGASIdNe, apd rﬁﬁ:fﬂeenc%f’ecom onenEsh m%if BeC L €1
i zedi nthat between at |east two nponen 5, 3, 5)

there is arPiRgEANEeGRgdoFerelin phasor. may Rﬁl éﬁrP§gﬁﬂnBﬁF‘ée%'ét%"en 0- 180,
correspondpmg more oft otlee f ablpbuentsn TuSiinigh-codharditero])ing tdf sehel phasor

(2, 2 Fé)r Hﬁggﬂuﬁéfxé‘:?gﬁ% é&’gpﬁe&b&gt t% he HfdedoeRePELAGRON the

select|V|t onents
ways of which merely a limited number are mentioned here,

wherein those may be selected depending on the application.
A particular embodiment wherein the invention may be
applied relates to wideband high selective receivers which
are connected to "bad" antennas, i.e. they have bad voltage
standing wavé ratios (VSWR) over the frequency range, e.g.
due to lack of space. Furthermore, a number of different
embodiments are of course possible wherein the present
invention can be applied. .



2. Arrangenent according to claima1, characterizedin
that both the conmponents (1, 20 3; 1, 5; 3; 5) which are to be

I nt erconnect.ed are sel ective and reflective. 3.

Arrangenent according to claim1l1 or 2, characterizedin
that the tuning is adaptive 25 ar autl®matic. 4. Arrangenent
according to claiml, 2 or 3,. characteri zedinthat the
phasor (2; 2'; 4) is tuned for a given cabl-e-tength béetween the
conponents using 30 the so call ed dead- counwmﬂﬂkadﬂsnumkqwmaiS

Arrangenent according to claim1,2 or 3, I zedin
that the phasor (2; 2'; 4) is tuned with aIIed

SNR- (Si gnal to Noise 35 Rat i 0) - met hod.

6. cLaIMArr angenent according to claiml,2 or. 3, char ac
t eri ze€e€dinthat the phasor (2; 2'; 4) is tuned with use of the
so called BER (Bit Error Rate)- 5 nmet hod. 7. Arr angenent

accordi ng t o lanyone afrahgepentediomy intercarirsatsiorc &if aak deastt eewoi z e
din that at cbﬂ@%heﬁ'ﬂ@ oL, 3; 1, el sranlsrablialy g cnachechptaigqInect ed

conprises a ng and des gned”ant enna. Arr angenent
accor di ng toczgﬂV‘b‘ﬁ‘é PRe p eﬁ?ﬂ§°ne“ts &ral?%e‘“%“q'ﬁ atP P neR¥-j 2z e
d in that at domaectede l¥ing selettivenpmdentsf bsvmivesescahfaltesd ¢ 3+ 3'

5). 15 tde r i 2" e2RICTRNEnRE WU dhdkh el Telst two components
(1, 3; 1, 5; 3; 5) is arranged a tunable phasoxr (2; 2’; 4)
which is tunable between 0-180°, corresponding to a full
turn in a Smith-chart™,

2. Arrangement according to claim 1,

characterized in that the tuning is adaptive
or automatic.

3. Arrangement according to claim 1,
charactexrized in that the phasor (2; 27; 4) is
tuned for a given cable length between the components using
the so called dead-count-method.

4. Arrangement according to claim 1,
characterized in that the phasor (2; 2’; 4) is
tuned with use of the so called SNR-(Signal to Noise
Ratio)-method.

5. Arrangement according to claim 1,
characterized in that the phasor (2; 2'; 4) is
tuned with use of the so called BER (Bit Error Rate)-
method.

6. Arrangement according to claim 1,
c haracterized in that at least one of the
elements or components which are to be interconnected

comprises a wideband designed antenna.

||IHII| I!llll IIII| |l||| || IIl\



characteri zedinthat the filter conprises a pre-selector
filter (3, 3'). 20 10. Arrangement accordi ng to anyone_of _t he

precedi ng -, claims, char acteri zedin th#&bis - %?
(3", 5) conprise filters. 11. Arrangenent acc 10,
25 characteri zed inthat the filters co

bandpass filter (5) and a pre-selector f&lter (3) wherein . t he

bandpass filter (5) precedes the pre-selector filter (3). 30 12.
Arrangenent Aaccor di rfgtﬁﬁf‘%?ﬁ‘ifd‘r'fe aé"lgoaddinr%tf-é’,lamel' characteri z
e d in thatcah lacastatawx o thé z e d cobpohbatsawhilebs&r eneooliethe

i nt erconnect ed 68ARAES Ccdbat1 S 11t&0d R tgansgy tter.

3 13. np Arrang%maélt accoar dfilng to (an'yone (s:éﬁai nms 1-7, c har
acteri zedinthat for interconnection of t hree conponents,
pref erably ‘ag.ant ennecfdigemerandpra’iing td idXaeim (5) and a pre-sel ector

filter (3). o h GOEPLIges & i 15 d14St;d 2ehagnth fﬁ?ﬁég‘zd dohpAE0E

14. Arrangenent —accor ny one of e prece c h
ar act e pre-gedegton fhktent(3eadt) one 10 phasor is passive.

15. Arrangenent according to any one of clains 1-14, char ac
teri ze in th at_| east, one e. 15 16.

h ' . ti
Arrangenent accor di ?@%W’b%eaﬁopzfcﬂi;‘&{)r‘le‘?s:e‘ﬂ]rw e IVcl aims, char ac

t eri ze & ihnatlrad attleastiomee d infthatrtwe pamgonents (37, 5)
comprise filters.

10. Arrangement according to claim 9,
characterized in that the filters comprise a
bandpass filter (5) and a pre-selector filter (3) wherein
the bandpass filter (5) preferably precedes the pre~
selectoxr filter (3).

11. Arrangement according to claim 1,
characterxize:d in that at least two of the
components which are to be interconnected comprise a filter
and a transmitter.

12. Arrangement according to claim 1,
characterized in that for interconnection of
three components, preferably an antenna (1), a bandpass
filter (5) and a pre-selector filter (3’), it comprises a
first (2') and a second (4) phasor.

13. Arrangement according to any one of claims 1-12,
characterized in that at least one phasor is
passive.

14. Arrangement according to any one of claims 1-12,
characterized in that at least one phasor is

active.

* [ L » s *
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17.

acter.i

18

Arr angenent--according to any one of clains 1-16,
z &hﬁsmmhmaepldodast one filter is acti ve.

Arrangenent accordi.ng to any one of t he ﬂﬁeceding 30 cl ai ns, c h
cteri ze

Arr angenent accordlng 0 an one (0]

?c?ﬁrdlnunkﬁg I 5 «:(:jrlxécéf ce,l.alms 1 12 Z

in that _the phase
Rne e pr h e

rrange

t er i z e dCi h Bhat at Betphasol kas g5 in ahphaee le%%ﬁanQnﬁkﬁtQI is
21. passAkangenent according to any one of clainms 1-18,
aracter
22. A nethod for maxim zing the selectivity when I nt erconnecti ng
connecti ng codponents ptrradgémebt3acbprding tontewdesefof chalirnes 1-12,
fgprggifsé'onc ﬁfaWQ'Qh cAk keast g EIHStl? thatCREPPASBE bie SELELLL: V
t Wo conponentécGiveB 1, 5; 3, 5), which phasor (2;2';4) is tunab
bet ween 0- 180,

4

h ar

act e

i z edin that the phase tuning is continuous. 5

hasor (2 ;2 bei ng arranged between at

corresponding toa full turnin a Sn1th chart,

c h

Arrangene any one of the preceding 25 cl ai s,
haracter the phase resol ution of the phasor
I's adapted to and actual system 19.

ar
0.
ra

c
or
and

east
e

O

(@]

7. ir&agggagg.g 38¢BRA30G LB LHDS gne of ofZRENT] N, O the

selectivity o# the conponen

characterized in that the phase resolution of
the phasor is adapted to and depending on the system.

18. Arrangement according to any one of claims 1-12,
characterxrized in that the phase tuning is
discrete.

19. Arrangement according to any one of claims 1-12,
characterxrized in that the phasor has a phase
resolution of 5°.

20. Arrangement according to any one of claims 1-12,

c haracterized in that the phase tuning is
continuous.

21. Arrangement according to any one of claims 1-12,
characterized in that at least one phasor is
active or passive, at least one filter is active or
passive, and in that the phase tuning is discrete or
continuous. b '

22. Method for interconnecting elements or components
which are selective and reflective wherein a tunable phasor
is arranged between the components which are to be
interconnected, said phasor being tunable between 0-180°,

corresponding to a full turn in a Smith-chart™.
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