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IMPROVEMENT IN THE ISOLATION OF ANTENNAS MDUNTED ONA
| PRINTED CIRCUIT BOARD

DES‘CRJPTIVE' ABSTRACT

The present mventlon relates toa cxrcurt comprismg on a same

board (1) at least one antenna (2 3) 8 processmg curcutt and a cover (4)‘. - N
} »covenng the processing circuit. Said circuit comprises between the antenna e,
o [(3) and the cover {4) at least one isolation element (6, 6') realized partly on .

10 _the- board and partly on the cover L

Figure 1.
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- Patents Act 1990
 THOMSON Lléﬁﬁéiﬁ?(;? e

COMPLETE SPECIFICATI()N L
STANDARD PATENT

Invention Title:

lmpmvemenz in the zsoz’afz@n of antennas moumed ona prmz‘ea’
| circyit boam’ o

The fallawmg statement isa fuil descrlptmn of this 1nvent10n mcludmg
the best method of performing it known to usi- i |
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Tec:hmcal Field:
The present lnventlun relates ina general manner, fo the printed

circuit boards used in wireless systems. lt relates more partscularly tu boards i

Teohnalaq;cal bacquaund

. In the wireless communications field, mcreasmg use |s made of--- .
‘V'MIMO (Multlpie Input . Multiple Output} circuits in order to increase the

10 _capacnty of the transmassmn mrcunts and lmprave the coverage. The result is

auseofa larger number of antennas ‘When the antennas are pnnted dlrectly s

. or placed on the printed circuit board or PCB, this mduces in the ground s
f___plane currents that patentlaily affect the behaviour of the Dther antennas as
_ well as that of the processmg c:lrcults pOSltloned near the antennas. It is
therefore necessary to isolate the elements. from each other to limit current
 leakage without detenoratmg the performances of the antennas Moreover in |
"the case of MIMO systems, the antennas must be strongly isolated to obtain
: Vthe level of decarrelatlon fram the reqwred signal fo prewde the optimum
'performances for the MIMO system However, the space on the board being |
limited, the isolation constraints are very strong. in additlon in the case of L
systems opera‘tmg at several frequency bands, an lsolatlan between bands is |
- most frequently requrred to ensure a correct coexistence of all the radios in
_the frequency band. ) ; '

Moreover, shseldmg covers are frequently used fixed on the top af'”
the prccessmg c:rcurt to reduce the electromagnetic interferences and radio

frequencies, by reducmg the Fadla‘thH Ievels Th|s use is. mcreasmgly

frequent as the current wireless systems are most often multl-band and mulil— i

s mode which leads to greater interference problems Maoareover, the tendency
"

taward mlmaturlzatuon of wnreless devmes and toward the integration of

“multiple clrcuds on a same board.,rG:C!;LJ!FES 1mprcved isclation and shielding.
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n addltlen the regulatlon relatlng to the Ievels of electromagnetic waves and

radio frequencles is lnc:reasmg]y restrlctlve :

It is known, partfcularly in US patent 2003/0193437, to use slots

0 f---between twe antennas to reduce the mutual coupling of the antennas and
- limits surface current leaks However thls type of isclation requnres surface
because the leng’ch of the slots is notlceably equa! to M4 where 4 I8 the

, ,waveiength at the operating frequency of the circuit. Hence, for an aperatmg--- - .

o ﬂfrequency of 2.4GHz, the wavelength [a abcut 30mm.

15

2

Summarv of the mvention

, The present invention thus proposes a low cost smlutlan to the .
f___above problems that enables the required isolation to be obtained without
_ mcreasmg the ‘size of the pnnted czrcwt board and wnthout addmg additional

components or mechanical parts g

| The present invention relates to a mrcuat comﬂnsmg on & same o
; board at least one antenna, a processing circuit and a cover covering the

precessmg“mrcu:t characterized in that it comprsses between the antenna

and the cover, at least one isolation element formed by a slot Ime parﬂy -

reallzed on the board and partly on the cover. e
| ~ According to one embodiment, the slot Ilne compnses a first and a

nlééicand slot line mtercsnnected by a third slot line. T‘he first and a second slot
lines have a first Iength respectlvely L and Lz on the baard and a second

length, respectively L1 and L'2 on the cover such that L1+l is equal to or L
d.‘lfferent‘fr@mwl,_&l, 2. The length of the first and szecand slot-line Is close to

Agl4 wh:;eré.axg.i‘S_;i‘h_e;wavelehgth at the operating frequency.

Brlef descnption of the drawings:

- Other characteristics and advantages of the invention wull appear‘

upon readmg the descnptxon of an embodlment reailzed with reference fo the

“enclosed drawmg wherem
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Frgure 1is a dlaarammatsc perspectlve view of an embodlment of

the present !nventlon ‘the: mrcled part bemg an enlarged view of a portlcm of

the board on which the present invention is realized. o
Figure 2 shows the level of isolation between the two antennas of

. ‘f...ﬁgure "I w;thout the |salat|on element in accordance with the present'

anure 3 is a curve representlng the Ievel of |solat|on between the

two antennas with the isolation element in accordance WIth the present o

o nventlon o

10..

15
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g

Detailed descruptlon of one embcfdrment

The present invention is described by refernng to a prmted CerUIt s

f___b@ard used in an appllcatlcn comprlsmg two antennas operatmg in the band .

bnx However it is obvmus to those skliled m the art that thls embodlment is

- pmwded for information only and can be modified in many ways wﬁhout_” o
‘Ieavmg the scape of the present invention. It can be used in many devices

operatlng ina WII‘SIBSS manner such as mohlle devmas tablets, gateways,
etc. o ! ’

As shown in fi‘gl.ire' 1, on a board 1 two éh't’éhhas ‘2“and 3 Were e |

reahzed at each end of the board. Between the two antennas 2 and 3, were
”'mounted an the same board 1a prcc:essmg mrcunt for the signals received
_and emitted by the two antennas. This prosessmg circuit is covered by a

shielding cover 4 to reduce the elec‘tromagnetlc interferences and the
r:adlofrequency mterferences while isolating the processing circuits of the

 antennas. .

Ina known manner, the shleldlng cover 4 is generally made by

stamping and fixed to the board during the same assembly prmcedure as the

~_components, namely by using component surface mount technology. The'

cover can be reahzad in a smgle part orin tws parts to enable the lnspec’uon |
“and repair of the companents ) ’
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As shown in flgure 1, one of the antennas, namely the antenna 2

.in the embodlment shown, is. lsolated from the cover 4 by two xsolataon slots 5,
& realized dlrect[y on the printed clrcurt board 1- along the edges of said
- board. However‘ as shown in figure 1, the second antenna 3 is posmoned s
; ‘f___near the cover 4. 50 as not to 1ncrease the surface of the prmted c:rcwt board-

mventlon the isolation element between the antenna 3 anci the cover 4 IS‘» s

, }reahzed partly on the board 1 and partly on the cover 4. In a more preclse--. s
s ‘manner and as shown on the enlarged part the isclation ‘means is
10

and 6'b, the part 6a and 6’a belng reahzed in the prmted circuit board 1
B whereas the part 6b and 8'b is realized in the cover 4.To prevent these two . |
slot-lines 6 and 6’ from being short circuited at the ievel of the printed circuit, |
| ”they are mterconnected by a slot 7.

~ To obtain the reqmred |solatlon the tﬂtal Iength of each slot 6, &' is

chosen to be noticeably equal to ig/4 where ig is the wavelength...at_,th.,e;__. .

foip’e?raﬁng frequency. Hence, if the parts 6a and 6'a have respectively lengths

- L1 and L2 and if the parts 6b and &b have respectively lengths L'1 and L2,

the total length of the slots 6 and &' must be such that L1+ L1=l2+12=
2g/4. However, solutions such that L1 + L'1 # L2 + L2 are also within the s

- scope of the invention.

A dewce such as shown in figure 1 was simulated with the 3D'

_ electromagnetic. sumulatlon tool known under the name HFSS (Ansys). A flrst
simulation was reahzed without the isolation element in acc@rdance wuth the o

present invention and a second simulation was realized with an |sclation

' element such as shown in figure 1.

As shown in figure 2, it is seen that wﬁhout the |solatmn element in
accordance with the present invention, the lsalatmn Ievel in the band af the ’

o 2 4GH2 is, in the worst case, around 14dB.
' : aniennas ss now around -2&3@18 in the band of the 2. 4GHZ whlch shows an

_As shown in fagure 3, the isolation response between the two
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f»mcrease of more than 5dB. The Ime of the surface currents when the
-antenna 3 |s exclted shaws the efﬂmency of the vaolatlon elements 8 and &
in relation to the result obtained without these I,.sol_atlcnel,eme;ntg. A re‘d.uctlgn"_ i
- of the coupling between the two anténﬁas is thus obtained and a behaviour :
~of the antenna 3 [ess sensitive to its posmen on the board and to the manner:
. of connec’ang its ground plane to the overall ground of the system
It is evident to those skl!led in the art that the slot-lmes reahzmg -

_ the isolation element can have identical or different lengths in such a manner
o as td ’ihérea‘se’ei'ther the isolatian level or the isolation ba‘nd Morecver, the

_slots can have an- L form ora C form or any other form ccmpatlble with their

Iacatlon '
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_IHE?:_CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

e

25

1~ Circuit comprising on a same board at least one antenna, a
processing circuit and a cover covering the processing circuit, characterized in-

-~ that it comprises, between the antenna and the cover, at least one isolation”m
glement formed bya Slot line partly reallzed on the board and partly on the

cover.

- 2 ~ Circuit according to claim 1 charac‘tenzed in that the slot line
comprisea a first slat—lme and a second siot-hne mterconnected by a third slot-

3~ Carcutt according to claim 1, charactenzed in that the first and the

"---secmnd slct—lmes have a first length, respectwely L1and L2 onthe board and a
15

second Iength respectwely L_, 1 and L’ 2 on the cover such that L1 + L’1 s equal
to or different from L2 +L'2. e . ,

4 Clrcwt accordmg to one of claims 1 and 2, charactenzed in that

the !ength of the first and. seeond slat—lsnes is clese to :&g/-ﬂf where :A,g is the

wavelength at the operating frequency
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