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electric wall element running essentially parallel and elec 
trically connecting the metal layers . For each radiating 
arrangement , the antenna arrangement comprises at least 
one coupling aperture in the first metal layer , and for each 
coupling aperture there is a third wall element running 
between the first and second electric wall elements , across a 
SIW longitudinal extension ( e ) . For each radiating arrange 
ment , the antenna arrangement further comprises an at least 
partly electrically conducting antenna component which 
comprises at least four radiating elements and is surface 
mounted on the first metal layer , enclosing at least one 
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magnetic signals are arranged to be transmitted between said 
coupling aperture and said radiating elements . 
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SIW ANTENNA ARRANGEMENT Such an antenna should preferably have tightly integrated 
RF - circuits and duplex filters , beyond connecting parts with 

CROSS REFERENCE TO RELATED waveguide interface . 
APPLICATION ( S ) One way to accomplish such antennas is by using a 

5 so - called substrate integrated waveguide , SIW , as a base , 
This application is a 35 U . S . C . $ 371 National Phase Entry which has many advantages . SIW antennas with multilayer 

Application from PCT / EP2013 / 056173 , filed Mar . 24 , 2013 , boards having a SIW distribution network , hierarchal 
designating the United States , the disclosure of which is arrangement to allow equal length of propagation to all 
incorporated herein in its entirety by reference . elements , and additional circuit board layers that contain 

10 radiating structures , are previously known . However , such 
TECHNICAL FIELD structures suffer from tolerance problems and high manu 

facturing costs . Other previously known antennas based on 
The present invention relates to an antenna arrangement SIW technology also suffer from narrow - banded function 

comprising a substrate integrated waveguide , SIW , with at ality . 
least one radiating arrangement . The SIW comprises a 15 There is thus a desire to provide an antenna arrangement 
dielectric material , a first metal layer , a second metal layer based on SIW technology , with improvements with regards 
and an electric wall element arrangement . The dielectric to the mentioned issues . 
materiel 4 has a layer thickness and is positioned between 
the first metal layer and the second metal layer . The electric SUMMARY 
wall element arrangement comprises a first electric wall 20 
element and a second electric wall element , the first electric It is an object of the present invention to provide an 
wall element and the second electric wall element at least antenna arrangement based on SIW technology , which has 
partly running mutually parallel , separated by a SIW width , improved qualities with respect to previously known 
in a SIW longitudinal extension and electrically connecting arrangements . 
the first metal layer with the second metal layer . Microwave 25 Said object is obtained by means of an antenna arrange 
signals are arranged to propagate along the SIW longitudinal ment comprising a substrate integrated waveguide , SIW , 
extension in a confinement limited by at least the first metal with at least one radiating arrangement . The SIW comprises 
layer , the second metal layer , the first electric wall element a dielectric material , a first metal layer , a second metal layer 
and the second wall element . For each radiating arrange - and an electric wall element arrangement . The dielectric 
ment , the antenna arrangement comprises at least one cou - 30 materiel 4 has a layer thickness and is positioned between 
pling aperture in the first metal layer , and for each coupling the first metal layer and the second metal layer . The electric 
aperture there is a third wall element running between the wall element arrangement comprises a first electric wall 
first electric wall element and the second wall element element and a second electric wall element , the first electric 
across the SIW longitudinal extension . wall element and the second electric wall element at least 

The present invention relates to a method for assembling 35 partly running mutually parallel , separated by a SIW width , 
an antenna arrangement the method comprising the steps : in a SIW longitudinal extension and electrically connecting 

forming a substrate integrated waveguide , SIW , with at the first metal layer with the second metal layer . Microwave 
least one radiating arrangement , the SIW having a dielectric signals are arranged to propagate along the SIW longitudinal 
material , a first metal layer , a second metal layer and an extension in a confinement limited by at least the first metal 
electric wall element arrangement . The dielectric materiel 40 layer , the second metal layer , the first electric wall element 
has a layer thickness and is positioned between the first and the second wall element . For each radiating arrange 
metal layer and the second metal layer , the electric wall ment , the antenna arrangement comprises at least one cou 
element arrangement comprising a first electric wall element pling aperture in the first metal layer , and for each coupling 
and a second electric wall element , the first electric wall aperture there is a third wall element running between the 
element and the second electric wall element at least partly 45 first electric wall element and the second wall element 
running mutually parallel , separated by a SIW width , in a across the SIW longitudinal extension . 
SIW longitudinal extension and electrically connecting the Furthermore , for each radiating arrangement , the antenna 
first metal layer with the second metal layer . Microwave arrangement further comprises an at least partly electrically 
signals are arranged to propagate along the SIW longitudinal conducting antenna component , the antenna component 
extension in a confinement limited by at least the first metal 50 comprising at least four radiating elements and being sur 
layer , the second metal layer , the first electric wall element face - mounted on the first metal layer , enclosing at least one 
and the second wall element ; coupling aperture . For each radiating arrangement , electro 

for each radiating arrangement , forming at least one magnetic signals are arranged to be transmitted between said 
coupling aperture in the first metal layer ; and coupling aperture and said radiating elements . 

for each coupling aperture , forming a third wall element 55 Said object is also obtained by means of a method for 
running between the first electric wall element and the assembling an antenna arrangement the method comprising 
second wall element , across the SIW longitudinal extension . the steps : 

forming a substrate integrated waveguide , SIW , with at 
BACKGROUND least one radiating arrangement , the SIW having a dielectric 

60 material , a first metal layer , a second metal layer and an 
In many fields of communication , a suitable antenna is electric wall element arrangement . The dielectric materiel 

desired . Flat , robust and lightweight antennas are desired for has a layer thickness and is positioned between the first 
many applications , especially in the millimeter wave range metal layer and the second metal layer , the electric wall 
with frequencies around 30 - 300 GHz , in particular 60 GHz element arrangement comprising a first electric wall element 
and 70 / 80 GHz . Such an antenna should further be inex - 65 and a second electric wall element , the first electric wall 
pensive to manufacture and still have good electric proper - element and the second electric wall element at least partly 
ties with respect to bandwidth , loss and matching . running mutually parallel , separated by a SIW width , in a 
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SIW longitudinal extension and electrically connecting the that are not fragile , in contrast to antennas based on 
first metal layer with the second metal layer . Microwave molded plastics or ceramic materials . 
signals are arranged to propagate along the SIW longitudinal 
extension in a confinement limited by at least the first metal BRIEF DESCRIPTION OF THE DRAWINGS 
layer , the second metal layer , the first electric wall element 5 
and the second wall element ; The present invention will now be described more in 

for each radiating arrangement , forming at least one detail with reference to the appended drawings , where : 
coupling aperture in the first metal layer , and FIG . 1 schematically shows a top view of a SIW with a 

for each coupling aperture , forming a third wall element coupling aperture ; 
running between the first electric wall element and the 10 FIG . 2 schematically shows a sectional side view of FIG . 
second wall element , across the SIW longitudinal extension . 1 ; 

For each radiating arrangement , the method further com - FIG . 3 schematically shows a perspective view of an 
prises the step of surface - mounting an at least partly elec - antenna component to be mounted on the SIW - board over an 
trically conducting antenna component with at least four 
radiating elements on at least one coupling aperture . 15 FIG . 4 schematically shows a perspective view of the 

According to an example , each antenna component com - antenna component after assembly to the SIW - board ; 
prises a multiple of four radiating elements . FIG . 5 schematically shows a top view of an antenna 

According to another example , the antenna arrangement component mounted to the SIW ; 
comprises a SIW distribution network and at least one SIW FIG . 6 schematically shows a sectional side view of FIG . 
port . The distribution network is arranged to transfer signals 20 5 before assembly ; 
between each SIW port and a plurality of coupling apertures . FIG . 7 schematically shows a sectional side view of FIG . 

According to another example , the antenna arrangement 5 when being assembled ; 
comprises a SIW duplex filter or , alternatively , a surface FIG . 8 schematically shows a top view of a SIW distri 
mounted duplex filter connected to said port . bution network ; 

According to another example , said SIW port may be in 25 FIG . 9 schematically shows the view of FIG . 8 with 
the form of a waveguide interface formed in one of the metal examples of antenna components and filters mounted ; 
layers . FIG . 10 schematically shows the view of FIG . 8 with 

According to another example , each antenna component another example of a port and filter arrangement ; 
comprises a cavity defined by at least partly electrically FIG . 11 schematically shows the view of FIG . 8 with yet 
conducting walls . The radiating elements are in the form of 30 another example of a port and filter arrangement ; 
slots in one of said walls . FIG . 12 schematically shows a top view of an alternative 

Alternatively , each antenna component comprises a coupling aperture ; 
dielectric material layer , the radiating elements being the FIG . 13 schematically shows a perspective view of an 
form of electrically conducting patches formed on the alternative antenna component comprising radiating 
dielectric material layer . 35 patches ; and 

Other examples are disclosed in the dependent claims . FIG . 14 shows a flowchart for a method according to the 
A number of advantages are obtained by means of the present invention . 

present invention . For example : 
Flat , since the thickness of the board and radiators DETAILED DESCRIPTION 
together can be less than one wave - length . 

Lightweight , since the volume is small . The design With reference to FIG . 1 and FIG . 2 , a substrate integrated 
enables a large fraction of it to be plastic . waveguide , a SIW , is a waveguide defined by at least two 

The board has low complexity , does not require several parallel walls located in the dielectric between two electri 
accurately aligned layers . cally conductive layers . 

The radiating components can be made in one single 45 More in detail , the SIW 2 comprises a dielectric material 
milling operation . 4 , a first metal layer 5 and a second metal layer 6 , where the 

Enables low cost , since assembly may be made in a dielectric materiel 4 has a layer thickness tg and is positioned 
standard assembly process for circuit board assemblies between the first metal layer 5 and the second metal layer 6 . 

Enables wide band operation , since a hierarchal distribu - The SIW also comprises an electric wall element arrange 
tion network may be used . 50 ment 7a , 76 , 7c in the form of vias 21 that run through the 

Low loss , since effects of strip edge and nickel - based dielectric material 4 and electrically connect the metal layers 
plating is absent . 5 , 6 . The electric wall element arrangement comprises a first 

Good matching , since tolerances are good and the band electric wall element 7a and a second electric wall element 
width margin is good . 7b , where the first electric wall element 7a and the second 

Allows tight integration with RF - circuits and duplex 55 electric wall element 7b run mutually parallel , separated by 
filters into antenna , beyond connecting parts with a SIW width w , in a SIW longitudinal extension es 
waveguide interface , since filters can be made either in Microwave signals 29 are arranged to propagate along the 
SIW technology or as surface mount cavity compo - SIW longitudinal extension e , in a confinement limited by at 
nents , and since RF - circuits can be added in the same least the first metal layer 5 , the second metal layer 6 , the first 
process as the radiating components or as chip - on - 60 electric wall element 7a and the second wall element 7b . 
board techniques , for example chip - pocket and wire As a part of an antenna arrangement 1 with at least one 
bonding , flip chip , or surface mount packages . radiating arrangement 3 , which antenna arrangement 1 will 

Millimeter wave capable , 30 - 300 GHz , in particular 60 be described more in detail later , for each radiating arrange 
GHz and 70 / 80 GHz , since tolerances are tight , and the ment , the SIW 2 comprises a coupling aperture 8 in the first 
loss is acceptably low . 65 metal layer 5 , and a third wall element 7c also being in the 

Mechanically robust , since circuit boards can be metal form of vias 21 that run through the dielectric material 4 and 
backed or glass fiber reinforced and contain materials electrically connect the metal layers 5 , 6 . The third wall 

40 40 
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element 7c is running between the first electric wall element With reference to FIG . 8 , there is an antenna arrangement 
7a and the second wall element 7b , across the SIW longi - l ' with a SIW distribution network 11 which connects a SIW 
tudinal extension e . Microwave signals 29 propagating in port 12 to a plurality of coupling apertures 8a , 86 , 8c , 8d in 
the SIW 2 are thus directed to run via the coupling aperture a hierarchal manner . In FIG . 8 , there are four groups 34 , 35 , 

5 36 , 37 of coupling apertures 8a , 86 , 80 , 8d with four 
According to the present invention , with reference to FIG . coupling apertures in each group , only the coupling aper 

3 , FIG . 4 , FIG . 5 , FIG . 6 and FIG . 7 , for each radiating tures 8a , 86 , 8c , 8d in the first group 34 are indicated in FIG . 
arrangement 3 , the antenna arrangement 1 comprises an 8 for reasons of clarity , although there are sixteen coupling 
electrically conducting antenna component 9 which com - apertures present in this example . The first group 34 is fed 
prises four radiating elements 10a , 106 , 10c , 10d . Each 10 by a first branch 38 that is divided into a second branch 39 
antenna component 9 is surface - mounted on the first metal and a third branch 40 . The second branch 39 and the third 
layer 5 , enclosing the coupling aperture 8 . For each radiating branch 40 each comprises two coupling apertures 8a , 8b ; 8c , 
arrangement , electromagnetic signals are arranged to be 8d , one at each end . The first branch 38 is connected to the 
transmitted between the coupling aperture 8 and said radi - second branch 39 and the third branch 40 with a certain 
ating elements 10a , 106 , 10c , 10d . 15 lateral offset 41 relative a symmetry line 42 dividing the 
More in detail , FIG . 3 shows a schematic perspective second branch 39 and the third branch 40 in equal parts . This 

view of an antenna component 9 about to be mounted , and offset 41 is tuned such that all coupling apertures 8a , 8b ; 8c , 
FIG . 4 shows the mounted antenna component 9 . FIG . 5 8d are fed in phase . This arrangement is applied for all 
shows a top view of the antenna component 9 , either before groups 34 , 35 , 36 , 37 in the antenna arrangement 1 ' . 
or after mounting . FIG . 6 shows a section of FIG . 4 before 20 This means that electromagnetic signals are distributed in 
mounting , and FIG . 7 shows the same section just before phase between the SIW port 12 and the coupling apertures 
soldering . In the example shown , each antenna component 9 8 a , 86 , 8c , 8d in all groups 34 , 35 , 36 , 37 in the antenna 
comprises a cavity 17 defined by electrically conducting arrangement 1 ' . . 
walls 18 , 19 , 20 , 21 , 22 , the radiating elements being in the It is possible to deliberately set different amplitudes and 
form of slots 10a , 105 , 10c , 10d in one electrically conduct - 25 different phases to different apertures , by adjusting the 
ing wall 22 . power - split ratios and adding filters in the SIW distribution 
As schematically shown in FIG . 3 , FIG . 6 and FIG . 7 , network , in order to fine tune the radiation pattern . Is also 

there is solder 30 applied on the first metal layer 5 , and the possible to remove some of the antenna components pro 
solder 30 is prevented to escape during reflow soldering by vided one makes a corresponding compensation in the 
the help of solder mask areas 31 , 32 . The solder 30 and 30 power - split ratios . This way it is possible to get a circular or 
solder masks 31 , 32 are not shown in any one of the other rectangular antenna instead of a quadratic . 
figures in order to keep them clear , although the solder 30 The coupling apertures can also be oriented in other ways 
and solder masks 31 , 32 should be regarded as present where such that no offsets are needed , the coupling apertures can 
applicable . As shown in FIG . 3 , for each antenna component for example extend longitudinally along their branches 39 , 
9 , the solder 30 is shown to follow the rectangular line shape 35 40 . 
of the outer walls 18 , 19 , 20 , 21 of the antenna component , In FIG . 9 , two different examples of radiating arrange 
and the solder masks 31 , 32 constitute frames surrounding ments 3a , 3b , 3c , 3d ; 3 ' are shown for the SIW distribution 
the solder 30 . The solder masks may have any suitable form , network 11 shown in FIG . 8 . This is of course for reasons of 
and may for example cover all metal areas where solder is explaining the present invention , normally only one type of 
not desired . 40 radiating arrangement is used . Therefore , two types of 

The use of solder 30 and solder masks 31 , 32 is commonly antenna arrangements l ' a , 1 ' b are shown in the same Figure . 
known , and how they are applied here is not described in first type of radiating arrangements 3a , 3b , 3c , 3d in a 
detail . However , an example of such a process may be : first type of antenna arrangement l ' a is of the type previ 

Screen printing of solder paste . ously shown , where antenna components 9a , 96 , 9c , 9d of 
Pick and place assembly of radiators . 45 the type shown before is positioned over each coupling 
Reflow soldering . aperture 8a , 86 , 80 , 8d in the first type of antenna arrange 
Self - aligning action due to surface tension pulling free - ment l ' a , one antenna component for each coupling aperture 

floating components in molten solder to the right posi - 8a , 86 , 8c , 8d . This is shown for the first group 34 according 
tion . to FIG . 8 , but for a real antenna arrangement , such antenna 

Good manufacturing yield may be acquired , since self - 50 components 9a , 96 , 9c , 9d would be used for all groups 34 , 
alignment is used for surface - mount ( SMT ) assembly . By 35 , 36 , 37 . 
providing antenna components in the form of self - aligned The second type of radiating arrangements 3 ' in a second 
components like this , one eliminates the need to add more type of antenna arrangement l ' b uses extended antenna 
layers in the board , with stringent requirements on align components 9 ' , each antenna component comprising a mul 
ment between layers . 55 tiple of the four radiating elements 10a , 106 , 10c , 10d of the 

In FIG . 7 , an antenna component 9 is shown in position previously described antenna components ; here each 
just before soldering the antenna component 9 to the first antenna component 9 comprises sixteen radiating elements 
metal layer 5 . The soldering is made in a re - flow process , all 43 ( only one antenna component indicated in FIG . 9 ) , and is 
antenna components have been positioned in a so - called positioned over four coupling apertures in the antenna 
pick & place process . 60 arrangement 1 ' b . This is shown for the fourth group 37 
As shown in the section views in FIG . 6 and FIG . 7 , each according to FIG . 8 , but for a real antenna arrangement , such 

antenna component comprises matching steps 33 between antenna components 9 ' would be used for all groups 34 , 35 , 
the slots 10a , 106 , 10c , 10d . 36 , 37 . 

In the following , antenna arrangements with a plurality of As indicated above , other antenna components are con 
antenna components 9a , 96 , 9c , 9d ; 9 ' being parts of corre - 65 ceivable ; for example one large antenna component could be 
sponding radiating arrangements 3a , 3b , 3c , 3d ; 3 ' will be used for all coupling apertures . Which size that is used is for 
described . example determined by which manufacturing method that is 
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chosen , and which frequency band that the antenna arrange - ducting patches 10a ' , 106 ' , 10c ' , 10? formed on the dielec 
ment is intended for . The higher the frequency band is , the tric material layer 22 . This alternative antenna component 50 
more the sense it makes to split in many sub - components in is placed over the coupling apertures 8a , 86 , 8c , 8d in the 
order to meet alignment requirements in the assembly . same way as the preciously described antenna components 

In the following , different types of SIW ports and the use 5 with slots . This alternative antenna component 50 may also 
of filters will be discussed . As shown in FIG . 9 , for both be of different sizes , with different number of patches . 
types of antenna arrangements 1 ' a , 1 ' b , the SIW port 12 is In the present invention , an ordinary circuit board is 
connected to a SIW duplex filter 14a , 14b , having a Tx combined with a SIW distribution network with uncompli 
( transmitting ) branch 14a and an Rx ( receiving ) branch 14b . cated antenna components 9 , 9 ' , 50 that are put on top of the 
The SIW duplex filter 14a , 14b is made by means of SIW 10 circuit board . Preferably , but not necessarily , components 
technology in a previously known manner , being a direct are mounted in an SMT production line as mentioned 
continuation of the SIW distribution network interfaced at previously . In order to assure good alignment accuracy 
port 12 . The Tx branch 14a is connected to a transmitter between the board and the antenna components 9 , 9 , 50 , a 
arrangement 15 and the Rx branch 14b is connected to a complete antenna arrangement , that constitutes an array 
receiver arrangement 16 . 15 antenna , is built by putting several components , side by side , 

In FIG . 10 and FIG . 11 , for reasons of clarity , no antenna on one and the same board . 
components are shown , although some type of antenna An advantage of the present invention is that multiple 
components should be positioned over the coupling aper dielectric layers are not needed in the board . It is of course 
tures for a complete antenna arrangement . possible to add dielectric layers , either on the backside or on 

FIG . 10 discloses an antenna arrangement 1 " with an 20 the top - side . Furthermore , integration of duplex filters and 
alternative SIW distribution network 44 with a first SIW port RF - circuits can conveniently be made directly in the 
13a and a second SIW port 13b . The first SIW port 13a is antenna . Filters can be made in SIW technology or as 
connected to a duplex Tx branch 47a which in turn is surface - mounted components for better performance . By 
connected to a transmitter arrangement 45 . The second SIW making a 4 - port SIW filter , like in FIG . 10 , it is possible to 
port 13b is connected to a duplex Rx branch 47b which in 25 reduce size and loss . It is also possible to make a transition 
turn is connected to a receiver arrangement 46 . The SIW to regular waveguide and have the antenna port on the 
duplex filter 47a , 47b comprises two band - pass filters 47a , backside . 
47b connected at a four - way crossing at a central location in With reference to FIG . 14 , the present invention also 
the distribution network to the SIW ports 13a , 13b . relates to a method for assembling an antenna arrangement 

FIG . 11 discloses an antenna arrangement 1 ' " with an 30 1 , the method comprising the step : 
alternative SIW distribution network 48 with a SIW wave - 25 : forming a substrate integrated waveguide 2 , SIW , with 
guide port 49 , constituting a waveguide interface , which at least one radiating arrangement 3 , the SIW having a 
SIW waveguide port 49 comprises an opening in the second dielectric material 4 , a first metal layer 5 , a second metal 
metal layer 6 and is connected to any kind of duplexer 24 layer 6 and an electric wall element arrangement 7a , 76 , 7c . 
with a waveguide interface , mounted to the second metal 35 The dielectric materiel 4 has a layer thickness t , and is 
layer 6 , i . e . from the non - radiating side of the antenna positioned between the first metal layer 5 and the second 
arrangement . The duplexer 24 may be connected to corre - metal layer 6 . The electric wall element arrangement 7a , 7b , 
sponding radio arrangements ( not shown ) . 7c comprises a first electric wall element 7a and a second 

It is to be noted that which kind of duplexer 24 the SIW electric wall element 7b , the first electric wall element 7a 
waveguide port 49 is connected to depends on which kind of 40 and the second electric wall element 7b at least partly 
waveguide interface that the SIW waveguide port 49 con - running mutually parallel , separated by a SIW width ws , in 
stitutes . If the waveguide port 49 is intended to be connected a SIW longitudinal extension e , and electrically connecting 
to a surface - mounted duplex filter , the SIW waveguide port the first metal layer 5 with the second metal layer 6 . 
49 comprises a suitable transition from a SIW to a surface - Microwave signals are arranged to propagate along the SIW 
mounted waveguide . If the SIW waveguide port 49 is in the 45 longitudinal extension e , in a confinement limited by at least 
form of a standard waveguide port , it may be connected to the first metal layer 5 , the second metal layer 6 , the first 
any type of duplex filter with a standard waveguide inter - electric wall element 7 and the second wall element 7b . 
face . Such waveguide interfaces are commonly known , and The method further comprises the steps : 
the waveguides are here normally air - filled . 26 : for each radiating arrangement ( 3 ) , forming at least 

The SIW waveguide port 49 is shown to be accessed from 50 one coupling aperture 8 in the first metal layer 5 , and 
the second metal layer 6 , the duplex filters connected to the 27 : for each coupling aperture 8 , forming a third wall 
SIW waveguide port 49 being positioned facing the second element 7c running between the first electric wall element 7a 
metal layer 6 , on the opposite side of the antenna compo - and the second wall element 7b , across the SIW longitudinal 
nents . However , the SIW waveguide port 49 may alterna extension e 
tively face the other direction , such that is comprises an 55 For each radiating arrangement ( 3 ) , the method further 
opening the first metal layer 5 . In that case , the SIW comprises the step : 
waveguide port 49 and the duplex filters have to be mounted 28 : surface - mounting an at least partly electrically con 
away from the antenna components , for example at an ducting antenna component 9 with at least four radiating 
approximate position corresponding to the ports 14a and 14b elements 10a , 105 , 100 , 10d on at least one coupling 
in FIG . 9 . 60 aperture 8 . 

FIG . 12 discloses an alternative coupling aperture , here The present invention is not limited to the examples 
each coupling aperture 8 ' comprises at least one electrically described above , but may vary freely within the scope of the 
conducting patch 23 formed within the aperture . appended claims . For example , many other types of antenna 

FIG . 13 discloses an alternative antenna component 50 , components and manufacturing methods are conceivable . 
where patches are used instead of slots . Each antenna 65 For example : 
component 50 comprises a dielectric material layer 22 , and Slotted enclosure cavities machined out of a block of 
the radiating elements are in the form of electrically con metal . 
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Piece of circuit board with conductive layers and vias to ited by at least the first metal layer , the second metal 
form cavities with slots . layer , the first electric wall element and the second wall 

Metalized molded plastic enclosure cavity with slots . element , and 
Each antenna components can have waveguides in dif wherein , for each radiating arrangement , the antenna 

ferent orientations , as well as radiating elements such as 5 arrangement comprises at least one coupling aperture in 
slots in various directions , and coupling apertures can be the first metal layer , and for each coupling aperture 
oriented in any direction and have any suitable shape . The there is a third wall element running between the first 
antenna components 9 may thus be made in a metal or be electric wall element and the second wall element , 
formed in a plastic material and covered inside and / or across the SIW longitudinal extension ( es ) ; and 
outside by an electrically conducting coating . The antenna for each radiating arrangement , the antenna arrangement 
components may also be in the form of patches or other further comprising an at least partly electrically con 
radiating elements such as dipoles or loops formed on a ducting antenna component , 
dielectric material . The antenna components are at least wherein the antenna component comprises a multiple of 
partly electrically conducting . four radiating elements and is surface - mounted with 
As mentioned above , transmitter arrangements 45 and self - alignment on the first metal layer , enclosing the at 

receiver arrangements 46 may be connected to SIW ports , least one coupling aperture , 
these and other RF circuits can be integrated on the same wherein the antenna component comprises four radiating 
board as the antenna arrangement . elements or each enclosed coupling aperture , and 

Each antenna components can have waveguides in dif - 20 wherein , for each radiating arrangement , electromagnetic 
ferent directions , as well as slots in various directions as signals are arranged to be transmitted between said 
mentioned previously . coupling aperture and said radiating elements . 

The electric wall element arrangement has been shown 2 . The antenna arrangement according to claim 1 , wherein 
comprising a plurality of via connections . Other alternatives the antenna arrangement comprises a SIW distribution net 
are possible , such as plated trenches or plated slots , which 25 wor ated sions , which 25 work and at least one SIW port , the distribution network may be in the form of extended vias , running through the being arranged to transfer signals between each SIW port dielectric material 4 , electrically connecting the first metal and a plurality of coupling apertures . layer 5 to the second metal layer 6 . 3 . The antenna arrangement according to claim 2 , wherein The first electric wall element 7a and the second electric the antenna arrangement comprises a SIW duplex filter wall element 7b at least partly run mutually parallel , there 30 
may be bends or width changes for example in the form of connected to said port . 
irises or similar , the SIW width w , being changed between 4 . The antenna arrangement according to claim 2 , wherein 
different values . the antenna arrangement comprises a surface - mounted 

Each SIW port 49 may be in the form of a waveguide duplex filter connected to said port . 
interface formed in any one of the metal layers 5 , 6 . 36 35 5 . The antenna arrangement according to clai 5 . The antenna arrangement according to claim 3 , wherein 

Each SIW port 12 . 13a , 13b , 49 is connected to a said SIW port is in the form of a waveguide interface formed 
transmitter arrangement 15 and / or a receiver arrangement in one of the metal layers . 
16 , either directly or via a duplex filter 14a , 14b ; 24 , 47a , 6 . The antenna arrangement according to claim 5 , wherein 
47b . the antenna arrangement comprises a duplex filter with a 

There can be any suitable number of coupling apertures , 40 waveguide interface , which filter is connected to said port . 
and they may be arranged in many configurations , for 7 . The antenna arrangement according to claim 2 , wherein 
example forming a circular antenna . each SIW port is connected to one or more of a transmitter 
Some branches 38 , 39 , 40 in the SIW distribution network arrangement and a receiver arrangement , either directly or 

11 , 44 , 48 may comprise additional vias positioned in the via a duplex filter . 
signal propagation path , and can be placed for matching 45 8 . The antenna arrangement according to claim 1 , wherein 
purposes , for example for increasing the bandwidth . each antenna component comprises a cavity defined by at 

Each antenna component is a component that is pre - least partly electrically conducting walls , the radiating ele 
fabricated independently of the SIW . ments being in the form of slots in one of said walls . 

9 . The antenna arrangement according to claim 1 , wherein 
The invention claimed is : 50 each antenna component comprises a dielectric material 
1 . An antenna arrangement comprising : layer , the radiating elements being in the form of electrically 
a substrate integrated waveguide , SIW , with at least one conducting patches formed on the dielectric material layer . 

radiating arrangement , the SIW comprising a dielectric 10 . The antenna arrangement according to claim 1 , 
material , a first metal layer , a second metal layer and an wherein each coupling aperture comprises at least one 
electric wall element arrangement , 55 electrically conducting patch formed within the aperture . 

wherein the dielectric material has a layer thickness ( ti ) 11 . The antenna arrangement according to claim 1 , 
and is positioned between the first metal layer and the wherein each antenna component is attached to the first 
second metal layer , metal layer by solder joints . 

wherein the electric wall element arrangement comprises 12 . The antenna arrangement according to claim 1 , 
a first electric wall element and a second electric wall 60 wherein the one said walls of each antenna component 
element , the first electric wall element and the second comprises matching steps protruding into the cavity . 
electric wall element at least partly running mutually 13 . A method for assembling an antenna arrangement , the 
parallel , separated by a SIW width ( w ) , in a SIW method comprising the steps : 
longitudinal extension ( e ) and electrically connecting forming a substrate integrated waveguide , SIW , with at 
the first metal layer with the second metal layer , micro - 65 least one radiating arrangement , the SIW having a 
wave signals being arranged to propagate along the dielectric material , a first metal layer , a second metal 
SIW longitudinal extension ( es ) in a confinement lim layer and an electric wall element arrangement , 
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wherein the dielectric material has a layer thickness ( ta ) 
and is positioned between the first metal layer and the 
second metal layer , and 

wherein the electric wall element arrangement comprises 
a first electric wall element and a second electric wall 5 
element , the first electric wall element and the second 
electric wall element at least partly running mutually 
parallel , separated by a SIW width ( ws ) , in a SIW 
longitudinal extension ( e . ) and electrically connecting 
the first metal layer with the second metal layer , micro - 10 
wave signals being arranged to propagate along the 
SIW longitudinal extension ( es ) in a confinement lim 
ited by at least the first metal layer , the second metal 
layer , the first electric wall element and the second wall 
element ; 15 

for each radiating arrangement , forming at least one 
coupling aperture in the first metal layer , and 

for each coupling aperture , forming a third wall element 
running between the first electric wall element and the 
second wall element , across the SIW longitudinal 20 
extension ( e ) , wherein , for each radiating arrangement , 
the method further comprises the step : 
surface - mounting an at least partly electrically con 
ducting antenna component comprising a multiple of 
four radiating elements on at least one coupling 25 
aperture , 

wherein self - alignment is used for the surface - mount 
ing , enclosing the at least one coupling aperture , and 

wherein the antenna component comprises four radiat 
ing elements for each enclosed coupling aperture . 30 

14 . The method according to claim 13 , wherein each 
antenna component is mounted in a pick - and place process . 

* * * * 


