+13 .y v Power Controlling Arrangenent for duplex transm ssion Techni¢a&s¢a?q
field* The present invention relates to an arrangenent for dupl ex
transmssion in aradio or simlar with transmtter and receiver wherein

t he arrangenment conprises a transmitter filter, a receiver filter and
preferably a transmtter/- receiver devi ce which is fixedly or denountably
arranged, wherein the receiver filter conprises a SAWfilter (Surface
Acoustic Wave filter) and the transmtter filter and the SAWfilter are
connected via a cirul ator. The filters of a such an arrangenent, on which
the require- nents are high i.e. as far as selectivity, through attenu-
ation etc. is concerned, are today |arge anong others because of physically
| arge resonators. Therethrough arrangenments of the given kind are difficult
to integrate dugg gggl 8381 théh can be both tine-consuning as well as it

| eads to increapprah@s ént gbg LpPeSR. t1AAsRigd¥ehs conprising said
arrangenent are large an er sone I ch can be of great significance for
the i ntended application as mell as its use and utilization as such. An
exanpl e where itTecEnstgbi fieaat that the size of such arrangenents

The present invention relates to an arrangement for duplex
transmission in a radio or similar with transmitter and
receiver wherein the arrangement comprises a transmitter
filter, a receiver filter and preferably a transmitter/-
receiver device which is fixedly or demountably arranged,
wherein the receiver filter comprises a SAW-filter (Surface
Acoustic Wave filter)'and'the transmitter filter and the

SAW-filter are connected via a cirulator.

The filters of a such an arrangement, on which the require-
ments are high i.e. as far as selectivity, through attenu-
ation etc. ié concerned, are today large among others
because of physically large resonators. Therethrough
arrangements of the-given kind are difficult to integrate
due their size which can be both time-consuming as well as
it leads to increased costs. Furthermore, the products
comprising said airangement are large and cumbeérsome which
can be of great significance for the intended application
as well as its use and utilization as such. An example
where it is significant that the size of such arrangements
can be limited are hand-held telephones, particulérly so
called analogue cellular pocket telephones.

State of the art

Arrangements as referred to above are known. According to
a know embodiment a duplex filter is arranged between a

transmitter and a receiver which comprises a receiver



<can be linited are hand-held tel ephones, particularly so call ed anal ogue
cel l ul ar pocket tel ephones. State of the art Arrangenents as referred
to above are known. According to a know enbodi nent a duplex filter is
arranged between a transmitter and a receiver which conprises a receiver
2 filter and a transmtter filter wherein between the filters an antenna
I's arranged. Wth known enbodi nents either xzeramc filters or "helical"
filters are used as trans- mtter filters as well as receiver filters.
Those filters Hdudesr anHaaetpnysnittey kg mhemedinobs tweypnt the of ¥ dreyes
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specific circuits such as for example I cation peC| i'c I'ntegrated
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batteries, |nvo ronlc te€r size is a ver
f act or. ASIC (Appllcatlon Spec1flc Integrated CerULt) These

arrangements are used in among others analogue cellular
hand-held telephones which also will be large among others
since the duplex filters are large. It is a drawback in
portable telephones since it is essential that these are
small and easy to handle in order to become feally customer
friendly. The .requirements of the market get higher and
higher in respect thereof. Even if also other factors play
a roll, such as e.g. batteries, involved electronic etc.,
the filter size is a very important factor.

- Summary of the invention

The object with the present invention is to provide an
arrangement for duplex transmission in a radio or similar
with transmitter and receiver as stated' above which is
physically small, easy to integrate at the same time as it
fulfils high requirements as. to a high.selecfivity, low
through attenuation, a high Q etc. Particulary the object
with the arrangement is to attenuate transmitted power into
the receiver to avoid that this gets blocked, to attenuate
noise from the transmitter into the receiver on the
receiving frequency, to attenuate overtones from transmit-
ter to antenna, to attenuate local oscillator frequency
from receiver to antenna, to attenuate image frequencies
into the receiver from the antenna, to attenuate fre-
quencies which may cause intermodulation in the transmitter
and érrive at the receiver frequency, arrange for the

through attenuate on transmitting frequency from transmit-



Summary of the invention The object with the present invention is to
provi de an arrangenent for duplex transmssion in a radio or simlar.with
transmtter and receiver as stated above which is physically small, easy to
integrate at the same tine as it fulfils high requirenents as to a high
selectivity, low through attenuation, a high Qetc. Particulary the object
with the arrangenent is to attenuate transmytted power into the receiver to
avoid that this gets blocked, to attenuate noise fromthe transmtter into
the receiver ontdihetbecRitdnrh f ieqURIYast el easatt® opeotvhdes dhraom the
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good and which is easy to handle and which is small.

" An arrangement through which these as well as other objects
are achieved is provided through an arrangement as
initially stated which comprises a power detecting arrange-
ment for detecting and measuring the power in to the
receiver filter or the SAW-filter, said power detecting
arrangement providing a feed-back signal to a controlling
arrangement for controlling the power out from a power
amplifier arranged in front of the transmitter filter.

Preferred embodiments are given through the characteristics
of the subclaims. According to one embodiment the transmit-
ter filter may comprise a conventional so called ceramic
filter but may also comprise a so called helical filter.
The power detecting device may particularl&' comprise
between the circulator and the SAW-filter arranged detect-
ing means. The power detecting device particularly com-
prises at least one directional coupler. According to a
preferred embodiment the detecting means arranged_between
the circulator and the SAW-filter comprises a directional
coupler. Particularly the power detecting device may
comprise a first directional coupler arranged between the
circulator and the SAW-filter and a second directional
coupler arranged in front of the transmitter filter.
According to an alternate embodiment the power detecting

device may comprise a first directional coupler arranged



;good-and which is easy to handle and which is small. An arrangenent through
whi ch these as well as other objects are achieved is provided through an
arrangenent as initially stated which conprises a power detecting arrange-
ment for detecting and neasuring the power in to the receiver filter or the
SAWTfilter, said power detecting arrangenent providing a feed-back signal
to a controlling arrangenent for controlling the power out froma power
anplifier arranged in front of the transmtter filter. Preferred
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arranged betweegnbb&ihéROSHE! kBk finvieMtion the circulator has a through
attenuation of approximately 0,8 dB and a reverse isolation
of preferably more than 12dB. Particularly in-, and output
respectively between transmitter, receiver and antenna are
loaded with an impedance of approximately 50 Q.
If the attenuation from the transmitter 1 to the receiver
2 is not sufficient, the transmitted power received by the
receiver filter will be to high and the receiver filter
might e.g. be damaged. Therefore the power to be received
by the receiver filter 4 is sensed and measured and a
signal is fed back to a controlling arrangement to ‘reduce
the power from the transmitter or the power amplifier. The
power can be reduced via a power regulator, the amplifica-
tion in the amplifier can be reduced or separate means such
as a variable attenuating.means or similar can be used.
The power may e.g. have to be reduced if the transmit-
ter/receiver ‘device (e.g. an antenna) loads the circulator

too much or incorrectly, or in a non desired manner.

Brief description of the drawings
The invention will in the following be further described
with reference to the accompanying drawings in an explana-

tory and by no means limiting way wherein

Fig. 1 illustrates a block diagram of the arrangement,



.and the circulator. The power anplifier is arranged in front of the
transmtter and advantageously a second direc- tional coupler is arranged
bet ween the power anplifier and the transmitter filter. The power detecting
device i s advantageously connected to a power regulator for control- |ing
the transmtter power. The power regul ator particular- |y conprises a so
called PlI-regulator which controls the poweg out fromthe power anplifier
Accordi ng to one enbodi nent of the invention the circulator has a through

attenuation of ppproxi My gky rQc8sdBs adl Gt ¥ e¥shgRaims 0b At ivhe Ohrpaabemnahlty
nore than 12dB. Particularly in-, and output respect,vel betmﬁgnll.
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approximately 50 [err]. If the attenuation fromthe transmtter 1 to the
receiver 2 is ngt sufficien he transm tt r.recei
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sensed and neasured and,a signal is fed back to a controlling arrangement
to reduce the power fromthe transmtter or the power anplifier. The power
can be reduced via a power regulator, the anplifica- tion in the anplifier

can be reduced pigsepakehend®akalych a3 lastrdtad e difteiddinneg tieans of
simlar can be used. The power may e.g. have to be reduced if the transmt-
ter/recei ver device (efcﬁ.""néﬂ‘lé:ﬁteé?”/fn%“q;ledg’c?s' VUl at or too nuch or
incorrectly, or in a non desired manner. Brief description of the

drawi ngs  The Lovenkanguill s Lhe feolhauing e sy ther described with
- reference to th ' - tory and by no neans

limting way wherein Fig. 1 illustrates a bl ock diagramof the
arrangenent, In Fig. 1 an arrangement 10 for duplex transmission between

a transmitter 1 and a receiver 2 in a radio is illustrated.
~The arrangement comprises a transmitter filter 3, a
receiver filter 4 and a transmitter/receiver device 5 in a
form of an antenna. Generally the transmitter-/receiver
device 5 could also comprise a cable or similar, not shown.
The transmitter filter 3 then comprises a conventional
ceramic filter but it could also be a so called helical
filter or any other filter. The receiver filter however
comprises a so called SAW-filter, surface wave filter
(Surface Acoustic Wave Filter) which is arranged in the
receiver branch. Also the transmitter filter 3 might in
some cases comprise a SAW-filter, when the power is lower
or more power resistant SAW-filters have been produced. The
SAW-filter normally has a volume which is smaller than 1/20
of the corresponding ceramic filter or similar. In Fig. 1
is not shown any detecting and controlling arrangements,
this is merely indicated by a dashed line to illustrate the
feed-back loop. As is illustrated in the Figures 2 and 3,
the controlling of the power out from the amplifier 8 can
be provided also via separate means 10 arranged after the

amplifier 8.



5 Firg. 2 illustrates a block diagram of the arrangenent conpri sing
power detection and power controlling, Fig. 3 illustrates a second
enbodi ment of the arrangenent conpri sing power detection and power
control ling and Fig. 4 schematically illustrates

I nt erconnection of transmtter, antenna, receiver. Det ai | ed
description of the invention In Fig. 1 angarrangenent 10 for duplex
transm ssi on between a transmitter 1 and a receiver 2 in aradio is

illustrated. Then Wi@n%ﬁﬂltsWtﬁéélﬁytLﬁnﬁgtiﬁEédf théefuﬁctaoheﬁgl BEr
filter 4andatransmtter/rec an ant,enn
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I Fig. 2 an advantageous embodiment is illustrated in which
a power detecting device 7 is arranged which comprises a
first directional coupler 7a arranged between the
circulator 6 and the receiver filter 4 and a second
directional coupler 7b arranged between a power amplifier
8 and the transmitter filter 3. The detecting means, the
directional couplers 7a, 7b are connected to a power
.regulator 9 which controls or regulates the power out from
the power amplifier 8. This regulator may e.g. comprise a
PI-regulator. In the case of a none-advantageous loading of
the antenna, e.g. if the standing-wave ratio on connection
B is to big or if the antenna 5 is completely eliminated.
Then the attentuation from the transmitter 1 to the
receiver 2 is to small and a too large transmitted power is
received in the receiver filter 4 which therethrough in
some case can be damaged. Therefore the power in to the
receiver filter 4 is detected which effect the receiver
filter 4 which is used for set down the power amplifier 8
if the antenna 5 loads the circulator 6 the wrong way, i.e.

if the isolation in the circulator 6 is too low.

Fig. 3 illustrates an arrangement corresponding to that of
Fig. 2 but wherein the second detecting means 7b, which
particularly may be comprised by a directional coupler, is
arranged behind the transmitter filter but in front of the

circulator 6. In other aspects the arrangement works in a



‘this'is nerely indicated by a dashed line to illustrate the feed-back | oop.
As is illustrated in the Figures 2 and 3, the controlling of the power out
fromthe anplifier 8 can be provided al so via separate neans 10 arranged
after the anplifier 8. 6 In Fig. 4is
schematically illustrated the functioning of the circulator 6. ABC
illustrate connections and accord- ing to g preferred enbodi nent the
circulator has a through danpi ng of approxinmately 0,8 dB from connection A
to B, fromB t w¥a@ amedlpbgoroCwhatAhabhdaeay elesr dmditimnré ataion aastFiky. dB,
i.e. fromconngction Bto A Ato Cand finally fromCto B. For a good
functioning of the circulator all in- and outputs are |oaded with an

i npedance of 50 [err] wherethrough the back isolation can be kept high. I
Fig. 2 an advam@gawén@madlsﬁaml o¥ Idduisld AR B P RPVEEe dfRHL | N9

device 7 is arra%gﬁ orrprl sg?ﬁja first directional coupler 7a
arranged bet we&M é'm&nltéu Lo oy YaeledcEreelys Wlllt'é‘lln4té‘r?d SEANS: s
di rectional cotybleecl@bhmar raogeelximpmeeﬁha fovectanpl déveteS8doas nde have

transmtter filterg Is t he |rect|onal couplers 7 7b
are connected tto a p \f/-egrggr gg%%%%o%%&gﬁ?lerst rotts regu S E¥ e Power
out fromthe p®PR¥Eragdgteritdépngareghpossdiplieatas wel esy.itcdmpmce eces-
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e.g. if the standing-wave ratio_on connectio
5 is conpl et el Fi¥ELY¥ FOMRFiSeheingtheonet Sadd@m e rbm tlﬁe alsenprsgidle to

t he with two interconnected filters even if this mostly implies
that the arrangement as such will be somewhat larger as
well as the PI-regulator of course may be any other kind of
a regulator or separate attenuating means could be arranged
behind the amplifier e.t.c. The use of the arrangement is
of course not limited to so called hand-held telephones but
it may be used everywhere at duplex transmission in a radio
or similar, comprising transmitter and receiver, e.g. in so
called cordless telephones etc.



‘receiver 2 is to small and a too Iafge transmtted power is received in the
receiver filter 4 which therethrough in sone case can be damaged. Therefore
the power Tn fo the receiver filter 4 is detected which effect the receiver
filter 4

p
V\/nlil ,ﬂllmﬂgl Humﬁet down the power anplifier 8 if the antenna 5
| oads the ch Al Mirong way, i.e. if the isolation in the

circulator 6 is too | ow. Fig. 3 illustratges an arrangenent correspondi ng
to that of Fig. 2 but wherein the second detecting nmeans 7b, which
particularly may be conprised by a directional coupler, is arranged behind
the transmtter filter but in front of the circulator 6. In other aspects
the arrangenent works in a 7 way
anal og to what has been described in relation to Fig. 2. The invention
shall of course not be |imted to the shown enbodi nents but nay be varied
freely wthin the scope of the clains. For exanple the detecting device
does not have rise directional couplers but also other neans for
power detection are possible as well as it is not neces- sary that the

receiver and the transmitter filters r ec.ti;vel y ¢ rise just one .
(firer bur it e ol a0 NSAEANERg S G OnoR)c G RetpEECR F it RtafOt in o
nostly inpliesa radicherarsangerewith tvehswiklelpe (d9newichirdcaiger a2 wel |
e Pt S9uledlo 8 £ A AN ] Rlain e kBOUER] 02 Of3),
separate attenuating neans cou € arrarge ehi n e anplifier e.t.c.
The use of theaareafgeacnfileer (4) and preferably a transmitter/receiver
device (5) which is fixedly or demountably arranged,

wherein that the receiver filter (4) comprises a SAW-filter
(Surface Acoustic Wave Filter) and that the transmitter
filter (3) and the SAW-filter (4) are connected - via a
circulator (6), ¢ har acterized in that it
comprises a power detecting arrangement (7) for detecting
and measuring the power in to the receiver filter or the
SAW—filtgr.(4); wherein the power detecting arrangement (7)
provides a feedéback signal to a controlling arrangement
for controlling the power out from a power amplifier (8)
arranged in front of the transmitter filter (3).

2. Arrangement according to claim 1,
characterized in that the detecting arrange-
ment (7) is connected to the power amplifier (8).

3. Arrangement according to claim 2, ¢ harac -

ter iz ed in that if the power detected by the
detécting arrangement (7a) is too high, the amplifier is
controlled so that the power out is reduced either direcﬁly

or via separate controlling means.

4. Arrangement according to claim 3, ¢ har ac -
terized in that the power detecting arrangement (7)
is connected to the power amplifier (8) via a controlling

arrangement in the form of a power regulator (9) for



‘of course ey call ed hand-hel d tel ephones but it may be used
everyvx/nere” "HLH r Hi&y ssion in a radio or simlar, conprising
transmtters L . %€.g. in so called cordless tel ephones etc.

8 - Cains 1. Arrangenent (10; 20; 30) for duplex transm ssion in
aradio or simlar with transnitter (1) and receiver (2) wherein the
arrangenent conprises a transmtter filter ¢3), a receiver filter (4) and
preferably a transmtter/receiver device (5) which is fixedly or

denount abl y ar re@RfeeR 1 Wwng dihe peatent eansoditterd ffidore it hid pogerpampé s fder

SAW i | ter (Surf@feht o ddnsWwe rBidc®io A% A e it £ o' Righl ! 18"
(3) and the SAWTfilter (4) are connected via a C|rcd]ator 6), C arac
t eri zed Fr¥thath®t LoAPFRiEECH/pBRELvEEt cdaVHFar r 6hyentpads 7) ther

detecting and neasuriagd hanpoywsriy 6O dderifrestaelyfilter or the
SAWfilter (4), wherein the power detecting arrangenent (7) provides a
feed-back signal to a controlling arrangement for controlling the power out
froma power arfplifierAf8ingememgesccordingt tof ankener afisgilbins fii-bter (3).

c haractexized in that the power detecting
arrangement (7) comprises a detecting means (7a) arranged
‘between the circulator and the SAW-filter.

6. Arrangement according to anyone of claims 1-4,
charac t erized in that the power detecting
arrangement (7a, 7b) comprises at least one directional
coupler (7a, 7b).

7. Arrangement according to claim 5, c harac-

t er iz ed in that detecting means (7a) arranged
between the circulator (6) and the SAW-filter (3) comprises
a directional coupler.

8. Arrangement according to anyone of claims 1-4,
characterize d in that the power detecting
device comprises a first directional coupler {(7a) arranged
between the circulator (6) and the SAW-filter (3) and a
second directional coupler (7b) arrénged in front of the
transmitter filter (3).

9. Arrangement according to anyone of claims 1-4,
characterized in that the power detecting
arrangement comprises a first directional coupler (7a)-
arranged between the circulator and the SAW-filter and a -
second directional coupler (7b) arranged between the
transmitter filter (3) and the circulator (6).



2 "ArrWo—rm*ng—toclaiml,characterizedinthat

the det ecti mntmuwm Il( 7) is connected to the power amplifier (8).
3. Arran toclaim2, charac-1teri zed in

that if the power Ldet"ectsed*by the detecting arrangenent (7a) is too high,

the anplifier is controlled so that the power out is reduced either _
directly or via separate controlling neans. g 4. Arrangement accordi ng
toclaim3, charac-teri zedinthat the power detecting
arrangenment (7) is connected to the power anplifier (8) via a controlling

arrangenment in tjge form re (,9) for. _ _
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detrinmentel ly. % Arrangement according to anyone o C
racteri z@Pd-in that the power detecting arrangenent (7) conprises

a detecting neans (7a) arranged between the circulator and the SAWfilter.

6. Arrange”e'ltl.aCCOrAq:irr%gte?nea}H:y%%ecoozfdicrlgaitrcras c]l_a4j.’m 4, c harac-
terized in that the power regulator (9) comprises a
so called PI-regulator which controls the power out from
the power amplifier (8).

12. Arrangement according to anyone of claims 1-4,
characterized in that the circulator (6) has
a through attenuation of approximately 0,8 dB and a reverse
isolation of preferably more than 12 dB. |

13. Arrangement according to anyone of claims 1-4,
characterized in that the transmitter filter
(3) comprises a conventional, ceramic filter.

14. Arrangement according to anyone of claims 1-4,
characterized in that the transmitter filter
(3) comprises a so called helical filter.

15. Arrangement according to anyone of claims 1-4,
characterized in that the transmitter/receiver

device (5) comprises an antenna, cable or similar.

16. Arrangement according to claim 15, c harac -
terized in that in- and outputs respectively between
transmitter, receiver and antenna are loaded with an

impedance of approximately 50 Q.
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ctharacteri zedinthat the power detecting arrangement -(7a, 7b)

conprises at |east one directional coupler (7a, 7b). 7. -Ar r angenent
according to claim5, charac-terized in that detecting
means (7a) arranged between the circulator (6) and the SAWfilter (3)
conprises a directional coupler. 8. Arrangenent according to anyone of

clainms 1-4, char acter i zedinthht the power detecting device
conprises a first directional coupler (7a) arranged between the circul ator
(6) and the SAWfilter (3) and a second directional coupler (7b) arranged
in front of the transmtter filter (3). 9. Arrangenent according to
anyone of clains 1-4, char acteri zed in that the power
detecting arrangenent conprises a first directional coupler (7a) arranged
between the cirabstaractand th S%NVflIten,and a second directional coupler

(7b) arranged between the trdaririoNiRgULING [ rcul ator (6).
ARRANGE 3 ﬁéﬁéﬁ%ﬁ@ﬁlﬁﬁéﬂ )

10 10. Ar r angenent accoro|ng t eri zed
in that the secBhe EF?é@ﬂFon@Wa@ﬁMMWﬂrekatﬂsah@ednbermeegemhatpoﬁﬁo for

anplifier and taapsakttLinshisSion in a radio or similar with transmitter
(1) and receiver (2), the arrangement compriseing a
transmitter filter (3), receiver filter (4) and preferably
a transmitter/receiver device (5), wherein the receiver
filter (4) comprises a so called SAW-filter (Surface
Acoustic Wave Filter) and the transmitter filter (3) and
the SAW-filter (4) are connected via a circulator (6). The
arrangement comprises a power detecting device (7) for
detecting the power in/to the receiver filters (SAW- *
filters) and the power detecting arrangement (7) provides

a feed-back signal to a controlling arrangement for
controlling the power our from a power amplifier (8)
arranged in front of the transmitter filter (3).

(figure 2)



(7B}~ 11. Arrangenent accordi Ng« 1.0, claim4, charac-terize
din that the power regul ator (9) ¢onprises a‘so called Pl-regulator which
controls the power out fromthe power anplifier (8). 12. Arrangement
according to anyone of clains 1-4, char acter i zed inthat the
circulator (6) has a through attenuation of approximately 0,8 dB and a
reverse isolation of preferably nore It'%pfm 12 dB. 13. Arrangenent
according to anyone of clains 1-4, acteri zedinthat the
transmtter fikter (3) cgrrprises a c nvent i onal &ram c fllter %4
Arrangenent acgordi ng to“anyone of ai s 1-4%}26&1 r a c/t er edin
that the trr-arrsm[tter filjter (3) © -§es a go—cafl ed heticat f|||r .7 15.
Arrangement according to arfyone qgf claijos 1-4, c B ar act pri zeldin
that the fransnit®et/recei ferrdevwi ce (FP—®ommri seq—amant ennafcabl e orl
simlar. 1 16. | Alrange nt} acqordind to clfaim15,} clh arfact-t er i
z e din that-+#- and oufputg respectvel y betweed tyansmttet, rleceiver

and antenna are | oaded w th an_i_npedance of approxinmately 50 [err]
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