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ens{hes inyertiirm rehited tredquensyraaggeenthas tfHaimed in
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of the first wavegui de type is transferred to the
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el e?art't Irﬁl %ﬁ%@l%“%tt'h\é@ YiaGRRNe Clee ¢ R Means  of

el eftrically conductive drilled holés (via holes) VH
to 35 the netallization RMon the | ower face of the

subsfirco® trf@pline/waveguide junctions are known, for
20 example, from DE 197 41 944 Al or US 6,265,950 Bl.

DE 197 41 944 Al describes an arrangement in which the
microstripline is applied to the upper face of the
substrate (Figure 1). An end surface of the waveguide
25 HL is fitted on the lower face of the substrate S. The
' substrate S has an aperture D in the area of the
waveguide HL, which aperture D corresponds essentially
to the cross section of the waveguide HL. A coupling
element (not illustrated) is arranged on the
30 microstripline ML and projects into the aperture D. The
aperture D 1is surrounded on the upper face of the
substrate S by a screening cap SK, which 1is
electrically conductively <connected Dby means of
electrically conductive drilled holes (via holes) VH to
35 the metallization RM on the lower face of the substrate
S.

This arrangement has the disadvantage that the printed
circuit board must be mounted conductively on a
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This arrangenent has the disadvantage that the printed

circuit board nust be mounted conductively on a

prepared nounting plate containing the wavegui de HL

In addition, a precision manmuféactured shi el ding cap

SK, which i5 nechanically p03| ti.oned w preC| Si
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20 integrated w1th1n the printed circuit board, because of

the costly preparation of the printed circuit board.

The object of the invention 1is to specify an

arrangement for a junction between a microstripline and
25 a waveguide, which can be produced easily and at low

cost and which occupies only a small amount of space.

This object is achieved by the arrangement having the
features of patent claim 1. Advantageous refinements of

30 the arrangement are the subject matter of dependent
claims.

The arrangement according to the invention for a
junction between a microstripline and a waveguide
35 comprises:
- a microstripline which is fitted on the upper face
of a dielectric substrate,
- a waveguide which is fitted on the upper face of
the substrate and has an opening on at least one



- amcrostripline which is fitted on the upper face

of a dielectric substrate, a waveguide which is fitted
on the upper face of the substrate and has an opening
on at |east one end surface and las a structure which

isinthe formof a step . or steps in the area of .the
openi ng S5F oHEr 53R RRAI AR Rs SEINGROme e¥Rich 1S in the

connect edorih ot d @ASdp W Padps tin tttee NALEDHSHE | phénepening
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further aeanhaged s 14atr el MIIENGBHLEN Face N the
wavegui de 1nh the printed circuit board environment )
need not OSHratRe edge tOie t REApr fAFRI e 12y which

as in thagsmdfeideddd i 265, 950 but can be
lgrowded at any desired point on the printed circuit

oard. The 25 arrangenent according to the invention
t huomecgavemtddd t lof sphee. atireangemeqti decicording to the

advant ous| v ' . :
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of the waveguide to the junction can thus be )

20 art. A Further advantage is that the Implementation of
the waveguide in the printed circuit board environment
need not be at the edge of the printed circuit board as
in the case of the US 6,265,950 but can be provided at
any desired point on the printed circuit board. The

25 arrangement according to the invention thus occupies

little space.

The waveguide is advantageously a surface mounted

device. The waveguide part is for this purpose fitted
30 to and conductively connected to the printed circuit

board from above in a single fitting step. The

connection of the waveguide to the junction can thus be

integrated in known component placement methods. This

saves manufacturing steps, thus reducing the production
35 costs and time.

The invention as well as further advantageous
refinements of the arrangement according to the

invention will be explained in more detail in the



integrated in known conponent placenent nethods. This
saves manufacturing steps, thus reducing the
production 35 costs and tine. The invention as well
as further advantageous refinebents of the
arrangement according to the invention will be , ,
explf® ing nbextdetdith | FeffEens® okng thext SRAWARgS, 1n
refegnree to the drawings, in which: 5 10 15 Figure 1
shows a | ongitudi nal section through an arrangenent
for a mcrostrip/wavegui de junction according to the
pri (Flrilgmrted 1|Fi Gihowvs? sdhowdoagpkadinaéw afedtheon through an
tallize ayer. o t up face, of Lk - :
g?gure 3 show?%fﬁ? %ﬂéﬁ%ivgﬁéfeMIo anhggéégpgag?hgﬁeg“1de
i nternal strudturagiashiagdedrsling thwe the mowform axtep or
stFps, fog the surface nounted device, Figure 4 shows
a |l ongitudi nal section through an _ arrangenent.
accEHAYWEF 2o tFHhOWSH Pt dh VgPWaoﬂﬁQH%) ???J%%ﬁ%%u?ﬂ%er on
junction, 20 Rimgirgpdersfawse af ivsd anessraset i on
hrough the area 3 in Figure 4, 25 Figure 6 shows a
econd cross section through the area 4 in Figure 4,
Fi gurieyukesiBowsstowshi a dperssectivei vaewhodudgin t éeampee of an
5in Figure 4,. Fi 15HE%§, f CI{ 9SS, S [
t hrough the arlergé g[f 685| n |gu€ee' j}Mﬂaér}tlzl %% Il?llgglr%g gBrm of 2
shows a furthérteRlva®¥ ages8eSenhd@imenthef Swhgace mounted
m crostrip/ wavwggpidde j unction according

15
Figure 4 shows a longitudinal section through an
arrangement according to the invention for a

microstrip/waveguide junction,

20 Figure 5 shows a first cross section through the area

3 in Figure 4,

Figure 6 shows a second cross section through the area

4 in Figure 4,

25
Figure 7 shows a third cross section through the area
5 in Figure 4,
Figure 8 shows a fourth cross section through the area
30 6 in Figure 4, and
Figure 9 shows a further advantageous embodiment of
the microstrip/waveguide Jjunction according
to the invention.
35

Figure 2 shows a plan view of the metallized layer of
the substrate. This metallized layer is also referred
to as a land structure for the microstrip/waveguide
junction. The land structure LS has a cutout A with an



to the invention. Figure 2 shows a plan view of the
netallized |ayer of the substrate. This netallized
layer is also referred to as a | and structure for the
m crostrip/waveguide junction. The | and structure LS

has a cutout A with an openin The _m crostri I|n .
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suf fnetahtizashon t (a¢at 11h@sﬁa@ta@édoneﬁhgsreﬁroffapﬁeof the
el e‘-‘éﬁl?é@zgé‘@é'CT%VediBE%SQ tﬂ@:w@ed ntReMBHiAt Boles VH is

spaces i s small thin the useful _frequency ran
The SAS$R| €L V@%f"}frfflt%eé“ e ShaRfant 1’% alrégiiated
run eémi$sivmbesfof thews,eldt ttoragmetara angede pathlrbegh the

0 one_anot in or r to,red t he te
@m slsl?%‘?]rm % ur§p§ %ﬁovvs %\ pe%?rgapelctlvé%ﬂF ust r% or\flsef'“11
of afrexeemty r@fnmw i Bher nala shodesurel W hins til'mls case

the éﬁ%ﬁég@ou§ifpa9§osﬁ'ﬁﬁs inf ¥ dliosHrbaceowBUNt®dch are

devi ce onent 't kew se has an,openin

OB,
corr%’émﬁffﬁgpﬂgat]-éetlhet%p@ﬁ?ngm%rt% ciifoRFdST t hg reduce

| andcigé regdideed S@Rissignre 2). A structure ST1, ST,
which is in the formof a step or steps or steps, is
ornmed in the longitudinal direction of the
conpPihgute Atshowsshapeesphicthveanlbestpatdeneodi @ed example

ffO"&%P%{,ﬁpeﬁﬁé‘Qnﬁ ?Qéh%%ulcf'eqe Wi dn 23 That tﬁbdeform of a

e ‘conponen ch'contains the step g
strustepe Cngs&@@SSST feropgti ranfiiessuheppape device. The

Surf@&ﬁp&fxéﬁﬁ NSt dvtd ONheE the é}@éﬁlﬁérbgtuk%ﬂ-r%spondlng
see Figure 4). The, wavegui de conpon itted
i%s openthe PRENBBEt o CPR CRECYT &bt |tglr‘? 5@“&1 et’fd‘ ture {see
SUbSFi@hfé bef onesbewsgutet sed, amd whithudsstinl Ithe form of
a step or steps or steps, is formed in the longitudinal
direction of the component, at a distance which can be
predetermined from the opening OB on the side wall.
25 That side wall of the component B which contains the
stepped structure STl and ST is opposite the substrate
surface after installation of the land structure LS
(see Figure 4). The waveguide component B to be fitted
is open at the bottom (in the direction of the
30 substrate) before being fitted, and is thus still
incomplete. The side wall which is still missing is
formed by the land structure LS on the substrate.

The arrangement according to the invention 1is,
35 furthermore, not restricted by the number of steps
illustrated in Figure 3 or Figure 4. The number, length
and width of the individual steps in the structure ST
can be matched to the respective requirements of the
junction. It is, of course, also possible to provide a



i nconpl ete. The side wall which is still mssing is
formed by the land structure LS on the substrate. The
arrangenent according to the invention is, 35
furthernore, not restricted by fhe nunber of st eps

illustrated in Figure 3 or Figure 4. The nunber,
| engfPPEHMPYF dHHIOFL2he i ndivi dual steps in the

structure ST can be nmatched to the respective

requirepents.of. the. .junction. IghéssE€%n$8#é§?ﬁgg|§qth the
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i 11 useferemce hoymbol h8Tht &p afinsuaghed Weilhthéhat, when the

gef & émﬁéhéﬂym@liéﬁ%i%ﬁe@ftéuEﬁealgﬁhgﬁErhE%hreW%%nshown in

the 5 conponent B is fitted to the |and structure as
shoWigwre B glifead iRtex LiogkdNd MaMEanHe?  SERR Sfdp rests
ST&.di’s‘;Séétlﬁ: r@zft |tyheT9|n rﬁiftﬂ:%ﬂ'tﬁﬁigﬂjrri@ iMIe, Mthishusnaking an
maki an .electrica conductive connection petween

the © ?ﬁ?ﬁﬁ?%ﬁ%ﬁ ne® %Hﬁglyﬁe c SNt B 1083%65F8 the
4 shoisres t oopl 1 neli Mial asécthencotponght ab. ar r angenent
l%ccorQing to the invention of a mcrostrip/wavegui de
jjunction. In this case, the conponent B as shown in

Fi gifeg®réesd fehowd i @ antarsditdEmakki RECrhPRer thgough an

the L andh S&haiet Ur eafbotfengsubsbrat gnd as ighewkioh of a
Figure 3. The conponent Bis in, this case fitted, in

( t
par tTEEF @S LT 1R/ Yaegutde r addnariotuch Huayfifar GASS:  the
el ec¢disathéyt cadunt | whos@nnéat | Pigure Badesbefiveeed in an

he | and structure_and the_co en 2
WovettaEEoc Y opdipst o LBraERE ety (Pl tiEe of cne
cont subousatet &l ascsbowni Ay RVouTke SwaTiguicoaponenti $ is in

annofaf ed With fhecLgf erance syiwlabB kB tdike substrate in

illTustration. The junction area Is_annotated with the .
25 regekedcavay nbBpt UBn TRkeRFEICRY Y pFRRFEGELYE connection

j unct & ofa @6 CREENEBENt Ené hBand NyeAtt elirepenat EeOBoibenent B.
followi ng principle: the radio-frequency signa
ut si de the waveguide HL is
Oon the lower face, the substrate S has an essentially

continuous metallic coating RM. The waveguide area is

annotated with the reference symbol HB in the

illustration. The junction area is annotated with the
25 reference symbol UB.

The microstrip/waveguide junction according to the
invention operates on the following principle:
the radio-frequency signal outside the waveguide HL is
30 passed through a microstripline ML with the impedance
Zo {(area 1). The radio-frequency signal within the
waveguide HL is carried in the form of the TEj; basic
waveguide mode. The junction UB converts the field
pattern of the microstrip mode in steps to the field
35 pattern of the waveguide mode. At the same time, by
virtue of the steps in the component B the junction UB
transforms the characteristic impedance and ensures
that the impedance Zo is matched, within the useful
frequency range, to the impedance Zy of the waveguide



30 passed through a mcrostripline M. with the

i npedance Zo (area 1). The radi o-frequency signa

within the waveguide HL is carried in the formof the

TE10 basic wavegui de node. The7junction UB converts

the field pattern of the mcrostrip_node in steps to

the Bl el BA8S paipwen aoflavel afy i déowpaBL laFtifpe junction

Samhddwien Bhe iwd Upadgiiest eps in the conmponent B
the junction UB transfornms the characteristic

I npedance and ensures that the inpedance Zo is
mat ghieskst vof hall § hehesef atostreglineyMrahgedst anthe the area
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th fi
Bharitoer T5 R S8 cAIthal Rl wit el GYRF Rhgeci ypan the
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propagate 4 n t’f}{e;t . 2%]1‘%3:“ on-'n_‘.heé 9ty ‘?fnetlhed%tl%’i‘?rﬁ.lnes the

determ nes the of the undesirab )
wav el eruapiden wieifch theannaéepi sphgat éﬂa\a%ub@%v éiftde which

rad'@ér?r?o@”b:?éb&&étém andltiuferv%amsaoaﬁ&diaw@ &hisklons into
the area 3, the mcrostrlp ine M. is located in a

1pypetigre p'%r‘?qcf%l {3793 1}led wavegui de. The waveguide is
for rred fromthe corrponent B, the rear-face 20

tian heV|ah \/| Fi,gur. T.
str bt uFBeorte RomboRent B HaE e [ W RS Plocdd in a
a Sttmﬁ opfstepst trlky efd llied coaveaeibdei n Thige wavaoyide is

to fé?héﬂcr0§£5hpl'Q%eNL (i) - The S'@ﬁe“ﬁ|H%ar face
of the onponent B are conductively _connected.to th

2Pearm¢%3e132’55¥13é?%l RMz @nt 18 ¥iat B 18fhsYH af B1GUpG © he
meanst OicBus®-o£ath€dcsnpsh&htgnl owhaothviia hﬁ|Q&eVHorm of a
Thi's {%guggsskgp%h%gﬂggg%éPnlgfc%ngggk%%thx%Ag area 4 to
the microstripline ML (Figure 6). The side walls of the
component B are conductively connected to the rear face
25 metallization RM of the substrate S by means of a so-

called shielding row of via holes VH.

This results in the formation of a dielectrically
loaded ridge waveguide. The signal energy is

30 concentrated between the rear-face metallization RM and
the ridge which is formed from the microstripline ML
and that of the step ST1 of the component B.

In comparison to the area 4, the height of the stepped
35 structure ST contained in the component B decreases in
the area 5, so that a defined air gap L is formed
between the substrate material and the stepped
structure ST when the component B is connected in an
interlocking manner to the land structure LS on the



| oaded ri dge wavegui de. The signal energy is 30
concentrated between the rear-face netallization RV
and the ridge which is forned fromthe mcrostripline
M. and that of the step ST1 of® the conponent B. In

conparison to the a t of..the tep
35 SORSERAEE ST Comindd | AR SHIBIT o doiy cggmeonent
in ghe area 5co:$@uo*:hﬁ¢rehydefccrmdecmed gagol i s¢heor npgar-face

between t.he substrat an p
st r BELEre *SPwiren ‘The n‘p% Bﬂpgggomc?@ﬁﬁ nremllts L
i ntarlophrngahﬁmnerfibleﬁe IzﬂkPkQQQRﬁQﬂQQNLS éradse - ridge

§ %& S (Figure 7). The side walls of the
conpone are conductively connected to the
rear-face Metallization RMthrough via holes VH This

resu,tlhtes Wldech Pt i @hley fsltlebedWJ.dleﬁkseleberalthy! | padpdse of

idge 5 wavegquid The .wi di h t 0
the Fadysee Yo téﬁ'&df?alq}iﬁ ﬁ rPgl‘%%&trg d‘g ger% to the
fromianen fataerhe ofi etﬂepaﬂd*eequnﬂem@dﬁave@r@e 6). The
a e d a
150 S“se(’ﬂtz‘ chos%%ﬁsaég ht%ﬁ%{hht h%\f [ {r:r%(eedgﬁc?g%efq%eh%hég@n suc.:h
m crdet i chmdeimeedance r apsf oFhed {T‘éCFﬁétFﬁBedH‘ﬁ’E]@ of¢o 1S
t he wapeo dedrogds %Hb latpédaem@obpf thbewaregufidel fmode Zu
require the nunber Qi n the stru tureugf ﬁﬂs
conpnektepepd (He Ep%aageTS ant I $§WATESer dAe o ST of
alfqn?gﬂ?QM$|Uhéa@ere@tmrdgef vy bempeedntTBelareae6area 5
illustra

e wave ar B n
1Porﬁ?ﬁrﬁi%?d Cwars %%hgﬁ%héﬁga€g$oJ?f?%€Q%P9mgsgggegerldge
HL. madye hawespd de base is fornmed by the | and
structure LS on the substrate S, that is to say, in

conparison to the area 5, there is now no, |eIectH
fillThey iarache bwatddusdsates 25hencvayeso 8 sietdi ?Tba The

;?\é\gc%’rﬁpaﬂé&goheio\fﬁsl nHdesideNwhlos aneh tied weevetrhef the

an e . ar

ZpeSpVé%YGQIbl fe br Oa‘gsap}a&eguld’euri)atsrean:tc’éleféﬂlgd%glh the land
structure LS on the substrate S, that is to say, in
comparison to the area 5, there is now no dielectric

filling in the waveguide HL.

25 One or more shielding rows of via holes VH in the
junction area between the area 5 and the area 6, which
run transversely with respect to the propagation
direction of the wave in the waveguide, provide the
junction between the partially dielectrically filled

30 waveguide and the purely air-filled waveguide. At the
same time, these shielding rows prevent the signal from
being injected between the land structure LS and the

rear-face metallization.

35 A stepped structure (analogous to the stepped structure
in the area 5) can optionally also be provided in the
area 6 in the cap upper part.

The length and height of these steps is chosen
analogously to the area 5, so that, in combination with



direction of the wave in the wavegui de, provide the
junction between the partially dielectrically filled

30 wavegui de and the purely air-filled wavegui de. At

the sanme tinme, these shieldingdrows prevent the

signal from being injected between the | and structure

LS & tpiEhe¥ earepaice tha ol TPOSERSR. O35 thes(BHFERS trip mode
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openlng n the present exanple s own in Fi
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Circgét ar gUrMirieONg,or iADr ehkay&f&aorof el waveguide
opening DB. In the present example shown in Figure 9, a
further support material TP, for example a printed
circuit board having one or more layers or a metal

25 mount, is fitted to the rear-face metallization RM. In
comparison to DE 197 41 944 Al,  the advantage of this
arrangement is the simplified, more cost-effective
design of the substrate S and of the support material
TP. The waveguide opening is milled all the way

30 through, and the internal walls are electrochemically
metallized. Both process steps are standard processes
which are normally used in printed circuit board
technology and can be carried out easily.
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2. The amTHRSFENt as clained in claim1,

- rear-face metallization (RM) which is .formed on
20 the rear face of the substrate (S), and
- electrically conductive via holes (VH) between the
metallized layer (LS) on the upper face of the
substrate (S) and the rear-face metallization
(RM), which surround the cutout (A).
25
2. The arrangement as claimed in claim 1,
characterized in that the waveguide (B) 1s a surface

mounted device.

30 3. The arrangement as claimed in claim 1l or 2,
characterized in that the structure (ST) which is in
the form of a step or steps is formed on that side wall
of the waveguide (B) which is opposite the cutout (A).

35 4. The arrangement as claimed in one of the preceding
claims, characterized in that the distance between the
via holes (VH) is chosen such that the radiated
emission of the electromagnetic wave in the useful
frequency range through the intermediate spaces is



characterized in that the waveguide (B) is a surface
mount ed device. 30 3. The arrangenent as clained in
claiml or 2, characterized in that the structure
(ST) which is in the formof alstep or steps is

formed on that side wall of th vegui de_(B) whic

i s GPF3di-t 2RPe LAt &RGR%%O%SOE. m‘%?e é‘l‘?%’fﬁ(g%’?)reﬁls aé}ms not
Ccl aigRd dse19n€a Pf e & bEd PLSCEtidieasedi MBssebaract endeedrable
in that _the distance between the via holes (VH) is
chosePddé¥¥=t-hat the radi ated enission of the

el ectromagnetic wave in the useful frequency range

%hr%ugh ;Iﬁee I nt %?%g&éﬁgnﬁpac%ﬁ; IS z1dlme@mal linandcilaim 4,

he “oper on o e junction 1s thus_not adversell}/ .

af f ehtegradbentizadkadad thatesthe HdestPasse (VH) run in a
couplifgs- 5. rofe aphaRHeNBAL asrfdmbed garalllain 40 one
cha?lacterlze(fsirr}that the via holes (VH run in a
nunt®Ctd¥®%ows which are arranged parallel to one

another. 10 6. The arrangenent as clained in one of

he preceding clainms, chara | Zgd: 1 n_tpag et a;
18ubdtrat gq'(%?a%%em%%e%%i%‘ég%%éﬁi %1% ?%E) E>|fnleg31 ﬁeprece g
ar exclafinse chazhtteriizedajor thas) bhet sabgsFatef a® has a

of t&%ﬁ#{gf%# glbﬁ]eé’:s_)qgc 1GE) - idNG 1R FaPEETRIE €8e metallized

cl ai'ne haracterized in that the inner
sur flayenf (bl omakegHRREHpEIFHP T DB)S i SHRFERFFciF) y
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8. The arrangement as claimed in claim 5 or 6,

20 characterized in that that side wall of the waveguide
(B) which is opposite the upper face of the substrate
has a structure (ST), which is in the form of a step or
steps, in the area of the waveguide opening (DB).



