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(57) Abstract: The invention relates to a configuration for a junction between a microstrip line and a waveguide, comprising: a
microstrip line (ML), which is placed on the top side of a dielectric substrate (S); a waveguide, which is placed on the top side of the
substrate (S) and which has an opening (OB) on at least one face and on a step-like structure (ST) provided on a lateral wall in the
vicinity of the opening (OB) while, in at least one part (ST1), being conductively connected to the microstrip line (ML), whereby a
lateral wall of the waveguide is a metallized layer (LS) provided on the substrate (S); a recess (A), which is made in the metallized
layer (LS) and into which the microstrip line (ML) protrudes; a rear side metallization (RM) provided on the rear side of the substrate
(S), and; electrically conductive through connections (VH) between the metallized layer (LS) on the top side of the substrate (S) and
the rear side metallization (RM) that surround the recess (A).

[Fortsetzung auf der néichsten Seite]



1 2 JUN 2006 Arrangenent for a junction between a
mcrostripline and a wavegui de The invention rel gtgs
to an arrangenent as clainmed in 5 patent clain11ﬁ ﬁnJUN 2006
many extra-high frequency technol ogy applications, in
particular for mllinmetric wave technology, it is
necessary to inject a wave which has been carried in a
10 microstripline into a wavegui de, and vice versa. In
t Arsargement; forj andunerihatdege asmiFeesefirline and
r gf boedgui@e and | osses as possible. This junction
ensures, within a limted frequency range, that the
i npedances between the wavegui de and the stripline are
1BhermietREE Qs orRd 3RSt Her 2ramf IHEE"eRE PPeld 2pattern
opacdhe dllangt 1wavegui de type is transferred to the
field pattern of the other wavegui de type.
M crostripline/ wavegui de junctions are known, for, 20
ekanphey BrSHRDE 997 fzgageneyy teFhags Y2 630RSE AL PR
194 ﬂ&r@ﬂéTﬁ&rdesﬁrthSimﬁtfmdamgﬁﬂenéchMOMmr@h theis
m crostripline L ppR! j t f; Jl5h
sﬁ%s 5 ré’p l?i 36‘?%‘:?) Q. !N%ne e‘ghdfé}ﬁrl#%gggecg, %%é:g\kgéegﬁi ge
2Bl HeSty ipliped iGTo e MaWEFUidRe 8Pt HE Sub¥EFire 3P
Theis sp&@éé,ﬁt ecie hagumdr iaper talienld i rbd heagr edreé t bé
V. , e t ur.e g 0 : £S i
R sty el e e ik coat e
SPRSHRERS (Bt EHIT udt Pdredpdi SREIUERGEd T 9he BOPT the
M i edBiniciep| beewdkn ate prayeptisid g tthe aperipdigeDare
THE ARCTIUI D dbeidi! 0dadednan ke Bt LReeeth bhe

substrate S by a screening, cap .SK, which is .
et Fieh | yalomhda | vaS LSnhERTBIF Ty roshe TP Tield
epeniarincalfl yhe omchuet iwasredniiié edvdwl es (via hol es) VH
to 35 the netallization xMon the [ ower face of the

substrate _S. This arrangenpent [
trﬁzﬁro{sﬁéigp.iiﬁﬁév&aveguide g jnfncti%?lss thaeredI Sﬁggv%'rl],t ag%or
example, from DE 197 41 944 Al or US 6,265,950 B1.

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
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
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 is
electrically conductively connected by means of
electrically conductive drilled holes (via holes) VH to
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



circuit board nmust be nmounted conductively on a 1 2
JUN 2006 - 2 prepared nounting plate containing t he
waveguide HL. In addition, a precision nanu agt Q
shiel ding cap SK, which is mechanically p05| oﬂ@ﬁ 006
with precision and nust be applied conductively, is
requi red. The 5 productiom & this arrangenent IS

ti me-consum ng and ost | he I ar
of PEFRF L MOUABY Bt %Oégﬁfﬁ gsf’é 1her HHS 1n
d| sadyvarnirages mpesolisién omanhéactlatragﬂe ammmﬁ SpRCSK,

? 1 5ed jas Qe hesilda 19y t;tb‘slt%ﬁeQUImrbepaecaéf@nge&d
e the printed circ 10, board,. In the

armgﬁ@enpﬁt &gg@ﬁﬁ edqo&%wgtév%%% 950° BlngPlred The
5] upeddwet iwet wen thiai @roshgepeihe lén&@&m@@é@%ﬁ@g eRe

SUPSL{ A} SWidd ddend qraegbr hekbae @ppaimertém teyb®s of
projects Into the wave O& sadvant a \ge of . 4hics
ar PEPGRHEMY %§epﬁe Fit zﬂq%ﬁ? 8Pn#ﬁ%e%%ﬁﬁ§lﬂ dein ac
priatge emooutt dfoaspaedviredniread . arisheél\/\&alfxiaei-sgll}l‘ide°%ar’fhe

be oL NGO Y gbriledodndaide SUhbagrInekdt Reircuit
pri nt ed circuit board (substrate). The wavegui de

10 caRf@t9pe 20 integrated within the printed circuit
board, because of the costly preparation of the

prkHt%ﬁerEQHh&eﬁéﬁﬂCheéﬁﬁibéa a6t wd GIEESIBBenBloﬁorSa

to’s ar t
fo b et W
pr edbserh s withandtha Iwr%ségtlpénﬁev\h@@ﬁlb%@upF@s it

15 gnb}z‘o?e@rifﬂﬂ' { n@droLd hﬁzﬁvégﬂﬂ@& T?ies diljaektanicagacbifevéd s
arrangenen avl e u

cl SFﬁ‘?ri mtrantag é%us rgg?%%er%é)nt @E E@% %V%l&%g in a

ar panrgmrmlramett heageb?@etr%eeér Ped@%‘é%%rélrﬂe can be

Cl ak PBngddieodly asgenmat bannddi o tfacele dfnvdnrt iforirfted

g“”"‘% on, hetween ;8. Ju.Gle 95t”m%| gﬁv@a@laewe%tdebe

€S a mcrostri I|ne |sf|ét on the
20 uppetemaeteed 56 ERIG; ERECRTRESLISSEFSES, Doard, because of

the costly preparation of the printed circuit board.

The object of the invention is 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
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a wavegui de which is fitted on the upper face of the
substrate and has an opening on at |east one 1 2 JUN
2006 - 3 end surface and has a structure whi JUﬂ QMW
the formof a step or steps in the area of ﬁg
opening on one side wall and is conductively
connected in at |least one part to the m crostripline,
and 5 wherein one side wall of the wave uige is a

net al | i€98d SURFEFSf e d™dSn & het it RatBt R clit ot the
whi ch iferfiopfred sber her restepls| irethé agsra hdhienpening

whi ch the Jr.Cr QEErM@hingn@rQEe&&ﬁducﬁf%@lyf%%%nected in
rretall|zat|onv\/n ch formed on the. 10 rear face

the sul§str A?%Starﬂfeel B@FFl cH )Fh@onfﬂb‘éf?%‘er’\ﬁlé‘“ﬁol egnd
bet weemwhielheinnetred | iszi€e | wgklr ®@f t hbeupparedurce of st he

substr %%a@mgzé@elarfér -ft;@ﬁedﬁ&t alfd %%Us@ﬁaté\hl ch
surround t he cut e advant

arrangé’wéWt OREc o Chg l?o rBeYi Ale |0|’1“et§ ?ha?dthayer
m cr ostanidpiney eghi ale thenoi coes tiplipe prodeces easily

and atr@QWngéé n@ﬁ%l@ﬂ@gﬁﬁhioﬁhQEh tihe FUPREAOBN the
requires fe n%f%f){: nthedprlor 20 art. A

furt her°3dvad % h%:? mpi'énent ation of the
wavegwedectnlchlel}pr iqangdicEive ui Ylébod”rcdleénwbteém‘éﬁt the

need nglcheldted her odn t hendri apesk ci f&4 t dpar ghe

t f the US 6 265 950
o1 ovi QGUORE“ Sy SHASITEA TOTALIH G BFLALSe R r 4D ED

boar d. sThgosd athraarydweiit according to the invention
thus occupies i ttI e space. The waveguide is

vant ageou e t ev

gw g@ g?%/ i S for fg"hlgsrlpruarlll %g‘s?elgfl%?g%r%}gitotg d he
c@nﬁmlttwel ysCéhwéc%feea f*tlé:rtoﬁérb?(‘fﬁ‘é‘i‘ﬁ%qec diiRctheRr gan
frkSHn;ﬁQSBﬁ%eldn cassilpgkadf btt ileg sbep. The peodnectéwnof

the wayegui de e ti u :
|n g r B % 8%%]:%9 fjewg 8ﬁ%8§éht¥t] ?r%%}?otge A s
art. A further advantage 1s 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
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
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

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



saves manufacturing steps, thus reducing the
production 35 costs and tine. The invention as well
as further advantageous refinenents of the
arrangenent according to the invention wll 6%2 JUN 2006
explained in nore detail in the 1 2 JUN 2006 - 4 5 10
15 following text with referénce to the drawings, in
which: Fjgure 1 shows_a | ongitudi nal sectiagn through
an o4y néﬁ?tfoWlahnFE#g%FPFE/mﬁ%edﬁfﬁedrfﬁh%??gn:”1
acebidhng to the prior art, Figure 2 shows a plan view
of the netallized |ayer on the upper face of the
substrate, Fiqure 3 shows. erspective view.of a
CxAMBVES of BTOVEn: & ndotes FUBERRE . SRYSiF o PR en
5formof a <Smpngemsneps, £6or the swifcacethbRAvERguide
devi ce, Figungctishonscardiongicbudhaabrs@etdan through
an arrangenment according to the invention for a
m crostri p/ wavegui de junction, 20 Figure 5 shows a
fi Fsgure obs sheosi én pilRroughwt R GheameBal hi FHqyurayes, on
Figure 6 shawe appesorskbL£IgFssheestibofrddy,ough 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
f oBighreros Showst pomerhpPecEive el &f B0 FaWiE Gdr @n
4, and 35 Fiigitke@n9l shomsctudayr ivheehagdy apt ageouSorm of a

Zggg?grﬁgt %%epth%rnigkggéripég@vegﬂédes£f¥§%4("hounted

10

device,
15
Figure 4 shows a 1longitudinal 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 junction 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
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to the invention. Figure 2 shows a plan view of the
nmetallized |ayer of the substrate. This netallized
layer is also referred to as a land structure for the
m crostri p/ wavegui de junction. The | and st r dc2 Ui 12606
has a cutout Awith an 1 2 JUN 2006 - 5 opening QZ
The mcrostripline M. runs-through this opening Z
and ends within the cutout A_ The cutout A is
SUPPeHERAOBY \ile hbt @osiirthBSe M ar ot e$PVPLGR e this
el 6§éﬂiir@|d>3/ Sohdercdd vel aper tieescutbuthe . s et ratrent5A

con e St ruct ur S h
rre%gl P%g |on%( n%{]dwlsalt u@regtzﬁg gtr?%tstee%rlear gfg%g% are
t helegkimictaldte. CIRGUEH SteandBehei VRSN ihe thfa HAISETAVA-
i Scofh@semd othe sudrdd cisertibyusdoris t hat the rediratfede
e 32 ot A {Le (Bhect{ ATRANGLLS BAVent heoMON:dhe ob0 ene
ernedi até spaces 1s sha he .us

fré YRRHEF S-antfee  FRECIHCE hBFE@e‘VH ﬁﬁ? Kike ﬁ?‘glecsas%ﬂ

advass @geauws| peal swf firiennlag nsimer ahatcowshe whissti aded
T LANISL DA | §hd O e%%é;@efaa&ﬁéma N QAer d-digducene

the ra m ssi on Figure 3 shows a rspecti ve
i | Feisermadigheot HRSSRanpt®  BFadh i HEERHA E{e‘?uct"&
Whi edqiendyn ténegd or Thef vaa stedesorvist epy, iror thhe case

SU&E@&&AB&%&?Q devhCeun ThE CH&F&%LGYBf Bcdwéwwfﬁ%hh&se
an openi ng OB, corresc?ondl ng O}éto the o Snl ng i
CLEBHARGA (TR 10 BE BR0 . Higupeagy TR Tealte
St thiettad aSEd, eBigswnch is in the formof a step or
steps or steps, is fornmed in the |ongitudinal

direction of the conponent

or BT 1 R8P BrPLRSESc g e bR FhE s ihelE

Thaf shdenmaichadf sthectenponehiclB Whi dR Gt afintpk @

2&??%’%2"3% {%*fé‘*g MR L atytrng pardeipeidli v F

ation o e

e LSRR 6 WAL ey Y

| stopeme aipetnhelgb@tlt bhe (fwtqute igi taet LapdoftiyFure (see
Figure 2). A structure ST1, ST, which is in the 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.
That side wall of the component B which contains the
stepped structure ST1 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
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 is,
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



30 substrate) before being fitted, and is thus stil

i nconplete. 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 JUN 2
furthernore, not restricted by the nunber of sgeps 006
illustrated in Figure 3 or-F gure 4. The nunber,

l ength, and wi dth of the individual steps in the

st FORELRRPUST JUPSR1BR- nat ched to the respective
requirenents of the junction. It is, of course, also

possi bLeg iPlngtﬁrvaiﬂ%na shotmJ Ubh20906eps SnnSUUINYAYS the
junction. In the_illustration shown, .the ste
anfBt AT RFNHHPPReSTE ef 2rEn &Y fb Flggi F%agf wifgh the
5 hetghportdrat B lseiithed St oriporiemd Btisctite exb tshawme in

| apgg\?fé UCtU €S MR ck fng Fh&i&r 2 ik &tep ST1 rests
i nterl ocki ng manner, the step. ST1 rests__di rec%giy

. |
¢ hBLFERr st PRpl FRie 1L CTOREEIREIRhg M GPEEL MTakAAg) an
coatlect F vm ldgnnecondocheveveencetreec tiicgr osthredpieene Mthe

ang; £ hes GUBIQRENr Band A Hfd GuhBofleshions a | ongit udi nal

O_sec:tl on through an arrangenment according to the
invention of a mcrostrip/waveguide junction. In this
caBigutdel cOnponert Boagishdiwmal n FRguran 3 tYhyought e@n

itﬂgép% ; Sﬂér?ltctegl %eléwaihﬂ@nn% tF 0 chBe g@ﬂfﬁﬁéirdiﬁtubi of a
. . as.snown | .n. k=l gur . e congonent
i M AFORHI P/ WAYEIRTLE ed ) VPR HH | cf Y tRESS eh

tt ar,
substperent nB sagh showny ithatfigurel éct¥y cdirged in an

150?999%3}176@@% ?ﬁﬁiﬂn@ﬁ S rm%e hahweestthecdmnd of the
structure a e.conmponent B. 20 t f -
th@ggsu'b%‘? eage% ﬁggw%nl%g%e%criealgl'y%((?og%%%é%gt P33 m
methis i caseafinge®M iTheantieylite BP e&DPs SURSREEEEeG™
W Eact:ﬂi hg weleranee asxyrm@cgkliscamy heondldtisia atdrmrectibe
junctio rea is not at i e ef
. syhﬁg’l‘a%’s.%a?ﬁ’geﬁi EPS R R RSt et e B BB e, 2
to the
On 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 Jjunction 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
7o (area 1). The radio-frequency signal within the
waveguide HL is carried in the form of the TEio basic
waveguide mode. The Jjunction 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 Z, is matched, within the useful
frequency range, to the impedance Zy, of the waveguide
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i nvention operates on the follow ng principle: the
radi o-frequency signal outside the waveguide HL is

passed through a mcrostripline M. with the i
Zo (area 1) The radio-frequency signal wthi r]n?rl‘g‘m]?ﬁﬂﬁ

waveguide HL is carried in the formof the TELO basic
wavegui de node. The juncti-or UB converts the field
pattern of the mcrostrip node in steps to the field

35Hpat Tk flawfe vahdcdeé Abde oA reheedamg tiumstipy

Vi pétieeaf thiecabepsveduildee .conponent B the junction UB
transforns the characteristic inpedance and ensures
that the inpedance Zo is matched, within the useful

f rBIRINGE PadRge CREOME FEOS THi®dAREMEH 03 tHE WdiEgaF 88
1 2 JiN 2PGall1éd HhtofhichamnlkdawsThais ovkrdrossl amsd formed

'%cgn?f #ﬁ&t 851{;%}{8&&'8” chgt HRal Eheot &A@ﬁgy&ﬂ@é RM

Firs emcrostr|p|ne|\/LI s into
ardRf Fhe ofig sBotes | el cutBirh chSﬁ‘ﬁ%‘Fe Thi SOORHfRAVE
[ &dmdmdohr O:mr:tvdmencmnmnmntpo&enn:h@ raad - thee rear-face

411235198, Ry ang,dt he adird ! @5e Ve ¥6¢ Clahgﬁ&@i elé

con uctive _connection between t he conponent
¢ cEoTos SUCHEEARF | Bt AUH RODSThEAYE b SO TS GS‘F‘Bf
c haiyrell -icart@ishosénrsschip heddenocam dpt opaed tavave tiipe

othel, than the Sgnal - 9rra/rwgai@aﬁhe§t ra&mﬁ%e@anche
propagate.in this area t he chann

deASrRUAEL OPhePt attpsnuaﬂze&ﬁrs GHTRRL A aAE WRLch
waeagitd e ropdganhi ¢hnd caneoen g oxpaiglait@,d &nd spienentsto

ragdid el e/l $5LONs )i nto 15 free space (area 1). In
the area 3, the mcrostrlpllne M. is located in a

type of partially filled wavegui de. The wavegui de is
f oimretchd r anea ha, cohponéaros; ritid needfl- fistel QErted in a

metad i At hbape BM apdsi teai Qa LelsaeVH fid guaeegalae The

st ruct f the nponent B i's |n the f g
g%‘r“t?% §Pg‘ps S st eﬁgmp?ﬂenctonn ¢t ed T t h& SaF eag
onettaliélnﬁcmlst RMpkRhdethe ¢Eaghedes) VHTHEighde wal | She

Ofséxhu%tueeﬂgenené Enmeaenducihveh i £amesikedokn bhea

rear face . .

tep or steps or steps, is connected in the area 4 to
the microstripline ML (Figure 6). The side walls of the
component B are conductively connected to the rear face
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
concentrated between the rear-face metallization RM and
the ridge which is formed from the microstripline ML
and that of the step STl of the component B.

In comparison to the area 4, the height of the stepped
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 1land structure LS on the



25 netallization RMof the substrate S by neans of a
so- called shielding row of via holes VH This results
in the formation of a dielectrically loaded rjid
wavegui de. The signal energy is 30 concentraiebJﬂN 2006
between the rear-face netallization RMand the ridge
which is forned fromthe n‘i@rostriplinel\/L and t hat
of the step ST1 of the conponent In c arison to

t heubseaate S HELRBFGhT) fTTtEhélgFeb(BéaS 35 §17 (e ST
copt aidied i ohdiecttiorpgnentorBedeedeases i nhehe wyaga fHce

So%ét? ]t:LZzaq:e.Lfolnn% Q'hrrag?ﬁ Lid ShdoLdreg bﬁ{lvﬁ%stuhﬁés in

mat e e st epped ruc T
the co#péhentyB |fsllééﬁnectdécfleﬁ€5hcaﬁﬁferltl §?§ e
s mapaesgdiaid.he | and structure LS on the 1 2 JUN 2006 -
S substrate S (Figure 7). The side walls of the
conponent B are conducti vel ¥ﬂconne t ed ho t he

r eBRe f A thiePAl | Fh%it iGRPRMERFRgH Qi a ARSI RS ©F
Thiysadwsllvt snatehiagpané i &idld foialticedn &Feh exred caldoy the

o e L%Q?erﬁpﬁ*?ygggbda”“Qb%‘l“ed%‘% By A
a

1011 CPRO R (BITFH 1 A PR LA P08, qcn
wavegti dtalermohmp(e@aeaee)of Thiehqo nlléﬁ@lSﬁrlw dopdendZe 1is
hekgggnggmgkﬁtﬁéﬂﬁﬁé%ﬁﬁfﬁﬁﬁéﬁnoiu%ﬁe &ﬁabghh@? mode ZuL

rostri e 70 st or e

thét FB&d&Ree °6f Hife a\ﬁﬁ\‘?‘egﬁﬁl ﬁd%eo%ufﬁe rét he eng o?
t hetepeairB.tHe stegotned, ot Hdenpepepnent %téfpstl?% Jnee oS

15 SUEYGT U1 & Ofe t Nec£QRANER B iddnthAuat by Stddean wilke
be 1 ncrease or a continuously tapered ridge nmay be

usBE BHe*Sfi%a 6 illustrates the wavegui de area HB.
The conponent B fornms the side walls and the cover of
E Eghlgo aépe\éeggl dr?ll'ﬂstrgﬁés\/\/aﬁﬁgubdeebm | sirfear nedl. byrhe
and strugture on st.r at i t
safomPRe Yy hat PEEh ar eazlli% atn% q:h% sédr%%vtrv oF Tthe
20 di eheeguide rm 1 1They wmeghedmb@@%.ﬁ% fgrmed by 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



25 One or nore shielding rows of via holes VHin 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 wavegui de, prov e
junction between the partially dielectricall glczziJPFe%mﬁ
30 wavegui de and the purely %@ir-filled wavegui de. At
the sanme tinme, these shielding rows prevent t

he
si ghal ofRei aBRiTiy PR etTRRAPEEWSEN Tife THFPSSErBcIMOFE
LSzand tdiansteaned ace yiad dlmpedattonzy.350A sheppetguide

Stﬂxéﬁ'&%“ﬁte t(h%n% QUQHS { O ﬁtx]%% gt epped structure in the
area 5) can op |onal?y al so be provided in the area 6
in the cap upper part. The length and hei ght of these
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nodesainpl deapddl of- ¢dme: eWasaagﬁxidE Biuggtéod showbigh the
f%écﬁ‘?&-ﬁ%}ﬁ%‘%@?@ $oREPOdLIENtLOf dlut through the

m crostri p/wavegui de junction according. to the L3
10§ g RTGHRE Thi SVBHBE oA AR S { CROSETHE ripveguide
pr opeérling apBi mpliehancs | cwrwdsednaregohde subasraba- i e
Vm%&@e%\ﬁ?%e r%ér?irigf egHe LW a2icdBabusBP BPRsOW MHtrically
.ne .

t hrou substrate do ds rough_the

coffH e\/vav‘é'tgtlﬁr(‘i‘éIFL oﬁ’@ﬁﬂﬁg \I;vhi Cﬁvl?lle.s %&I{‘P SrRed in

t hadwarosigeatus ly Thes wavegpings ci@mengDBin the area of
15 adyRat aa80usley pasnetgetsidaliall eppeycté Vend NMafagalide

wal s (1 W._ The .conponen advant ousl.y S -

st%%%'é‘é“%%e T%?Si 7 eﬁgeér gga%? %g ?‘%@%&& tt%%e v%geoﬁn
t heheiwhvaglideopposige 10 fxereghiedeaveperin s, HRhprs
st gppedonbaianSTs deht 8Ctiet havegyedé Nopéiitngep®gihdehe

through 900 from.th equi d e B h N

coﬁ’b%%e"rﬁteB iér’ﬂ 0% hgfumrgéggui ‘Hgvo %%llé:g O%TB iJn &aéilatlng
20 subbemertte SorAekampher eRivAfuicdEanped PadihR i ¥Ryexo face

el gfenthe f 8ipSXAEY €5, cain banar r anged odn the |lvawaguide

f aggeniorfg %e %L%b%hreaégeéséné r%xtamf)lgr Sﬁoxglfl L{]eb‘iv@;\f:%g'éi, dS
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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opening DB. In the present exanple shown in Figure 9,
a further support material TP, for exanple a printed
circuit board having one or nore layers or a netal 25
nmount, is fitted to the rear-face netalllzdtpojUN?wUﬂn
conparison to DE 197 41 944 Al, the advantage of this
arrangenent is the sinplifi&d,-nore cost-effective
desi gn of the substrate S and of the support naterial
TPPageRt \Pdg§i de opening is milled all the way 30

t hrough, and the internal walls are el ectrochemcally

megal |ized. aﬁ%ﬁgsfa&?@ssfé&eps arguatc%rﬂgard REGRRSS €S

which are norma used rinted circuit board

te’éh‘?ﬂb‘?%gﬁpéﬁé‘ec%db% V@é{refJPéée UEOBREISHY 1 2 JUN 2006
- 10 Ratrertro€taipbide @L)amhangemenfifioed o et upper

betweery ¢ WeChOA! éiél!ﬂﬂ% 3nds -6y e@l, de, conpri sing
5 - amcrostrip g&E/L V\:fé] té onthg upper.
face ofd aw"ﬂfe@“ééﬁr o0 14 tlétf%) On *wWdbBGhi 48

whi ch ithd i sutextranet HS)upmer Heeec earof opehinas uERR ) apR at
(S) ang a&h&peﬂangug%eoanat halsea§t s@PBcelfe (sST)

surfaceéa}%ﬁ has a st uc%ure %g ichis in theth
form of"tH &t &F of? sFé PstPHMt aarsetaepof T h&-Fpenthg =€
(0B) orame@ dehenaddendnd i(9B) condaoei ¢éby @égheéﬂ dis
In at cQQ@ePﬁrEoﬁégaﬂedtﬂhtéﬁ3ﬂﬂd%&0%h@|@drﬁe ST1)

, and erejn one.s e.wavegui de i.s
mst aI I |"z°edvg13ay‘5’rc’i‘ls§)np§%n?omg oﬁn%hédhgﬁ strate )d%
a cut owal(lA)ofinniteh wavdopired iisn & meetwdtlarrrzddyer ayéﬁ
(LS) angdrdlso ohigd §1ﬁ%tﬂﬂa‘€é°$§” pline (M) projects,

rear-face netallizati s; fored
the redt FAc®of (g‘ wglﬂlﬁst rat \é\@? ,d anlfél Efgecrr?&laclé?ﬁd
conductlaperyi @Shma@g G(UEp bbiGRebhe hBicTREHNLieg (ML)

| ayer (di3)je@Rsthe upper face of the substrate (S) and

t he rear; fa%gcgEtmae't'a'ﬁ LLoMon

(RM) which 1s formed on
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).

2. The arrangement as claimed in claim 1,
characterized in that the waveguide (B) is a surface

mounted device.

3. The arrangement as c¢laimed in claim 1 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).

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
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(RM, which surround the cutout (A). 25 2. The
arrangenent as clained in claiml, characterized in
that the waveguide (B) is a surface nounte eNj

30 3. The arrangenent as clained in claim 1(10?I J?fﬂ\c?ﬂﬂﬁ
characterized in that the structure (ST) which is in
the formof a step or stepsllis-fornmed on that side
wal | of the waveguide (B) which is opposite the
cusraitl .( Mnd 38hel. opER Erarkjfenert  A4net HiThett i ARYhHeBF
t heaweeeadi NG rekitalimpy cliraekedi 2edsken traturtdesirable
di st ance between the via holes (VH) is chosen such

t hat" rﬁ‘ri’élgl’sa’ldi ated emnission of the el ectronagnetic
wave in the useful frequency range through the

i ng er megicat e Spacemeatl 2adUN 20@6med11l isnal Iclaamd4,
the oper %%_liggdofig he LFnCttHeonvia? HugsNofym)adygrsahy a
af eS0T y |ncreasea osses or unde |rabltf
coupthiargs 0t 5 BWSThhafR arffeneAtr 2RI aPREA TR I nPhe
chaisxiear.i zed in that the via holes (VH) run in a
nunber of rows which are arranged parallel to one

anot her. 10 6. The arrangenent _as cl ai rrexfl i.n or}%cgtiin
t he- pr SAediPAgangPRERs , 2T FEraledr P2 etPF it hat® thé g
SubBiinai,e dHarakaerdzedaiegbhde tpensngstDBjei AS} has a

arﬁ%héééuit e Il zgsh) | Byetnd LeYe®NokhendppRitalaceed
of substrate (9). fS 7- . TFe arran ﬁrrerét S

cl kayard (4§ cPRi Fi'S, UPRSTafacEePt 28 iﬁﬂm% at th | hner
surface of the waveguide opening (DB) is electrically

copductie. 8 Hhg-akhangerant asaghaamedin Cldiainbs,
or 6, i i

20 characterized, in that .that si e L 8? the

K] . f e

WeSRRFATHE T B Tnh B |Zt§‘a5pp5 Pte ™t grupﬁgr %gce of the

sulsteqticle basnangt (R uise el STFT 1gilloh doRdugtive: f orm
of a step or steps, in the area of the wavegui de

op8e.n| ngI‘h(eDB)a'rr:ang]jgment as claimed in <c¢laim 5 or 6,

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).



1 2 JUN 2006 Arrangenent for a junction between a
mcrostripline and a wavegui de Abstract The invention
relates to an arrangement for a junction betwegnajyN 2006
m crostri pI ine and a wavkgui de, conprising a

ofagfsmﬁ %f el PORC 8 BLLEH O e ¢RPRp1 428 ana

on the upper face of the substrate (S) and has
an%ﬂé’iﬁq'?'g (OB) on at |east one end surface and has a
structure (ST) which is in the formof a step or

stﬁﬁg 1ﬂbéﬁgio %ﬁagést & Qﬁegffghééaith&o@n% Sjiudtion

conductively cannected .n at | east one
pab%tv(%)a mtlérPﬁ%“rﬁldr“GsF‘Pfip?l‘i‘ﬁ%"‘i% e afid™Rhet ¥t
one si dfml\t!ﬂ‘lolstﬁf.pl:h'& waaregwhdehi $s af imetexd |drz adhel apper

(LS) ff%ée@fo tr ahBs€Sle -(H ,cutout (A

whi ch |sforrre |nt netallize r (LS) and_in

whi ch thevaHsgudser W FFHelfNE}ttﬁgofgcl¥§ &pf% : 5?:eg9
met al | iat Isﬁfbs(tRMteV\hlSQh argl fresneah oppening ré%@ fageat
of the substr ee g@ saEl@'aceelaﬁat @Al 4y seeadyaté vasT)

ia hol'es (V talljzed | S
he UppBPace of (Hes SOTR: Pt & (it | RESPal®  BEE

net al | ixzatal @f yHRV)opentingh (98) r@Gn@nﬁhélé@t watl(apd is
(Fi gur & dhductively connected in at least one part (ST1)
to the microstripline (ML), and wherein one side
wall of the waveguide is a metallized layer (LS)

formed on the substrate (S),
- a cutout (A) which is formed in the metallized

layer (LS) and into which the microstripline (ML)
projects,

- rear-face metallization (RM) which is formed on
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).

(Figure 4)



