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The present invention relates to a telecommunication system comprising a
first station with at least a first transceiver, and at least one second station with at least a
second transceiver, the first and second station being arranged for radio communication with
each other, in which system at least one transceiver comprises a receiver branch with a first
Po phase-lock-loop for providing a first local oscillator signal, and a transmitter branch with a
second phase-lock-loop for providing a second local oscillator signal, the first and the second
phase-lock-loop comprising a first and a second synthesizer, respectively, which are
galvanically coupled with each other. Such a system can be a cordless telephone system, a
cellular telephone system, or any system in which transceivers communicate with each other
| pS by radio. '
' The present invention further relates to a first or a second station for use
in such a system. _
The present invention further relates to a transceiver for use in such a
system.

ko

A system of this kind is well-known as a cordless telephone system, such

as a system according to the CT1 or CT1* Standard or any other standard. The application
of galvanically coupled synthesizers in a transceiver is known from a Philips Semiconductors
5 Application Note for an Integrated Circuit of type UMA1015M, "Low-power dual frequency -
synthesizer for radio communicatidns", June 1993, version 2.1 for Cordless telephone or
Hand-held mobile radio, or the like. A problem in a transceiver applying such an IC is
interference of the transmitter branch with the receiver branch, i.e. a transmitter signal may
not be present in the spectrum of the local oscillator signal in the receiver branch. Such a
A0 problem is the more severe when the transmit and receive frequency are relatively close to
| each other, such as in the CT1 system or cT1+ system. In the German FTZ Regulation FIZ
| 1-TR2, or m the Dutch CEPT T/R 24-03 Regulanon regulauons with regard to such so-

i called receiver spurious responses are given. . —_—
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receiver spunous _responses
To this end telecommunication system according to the present invention
§ is characterised in that the receiver branch comprises a first frequency multiplier arrangement
for mulﬁplying the first local oscillator signal by a first integer greater than one, an output of
the first frequency multiplier arrangement being coupled to an rf-path of the receiver branch,
and in that at least one of the phase-lbcked loops in one of the branches comprises a filter for
the suppression of spurious signals from the other branch. It is achieved that disturbing
[0 signals from the transmitter branch through the second and the first synthesizer to the
receiver branch are suppressed to a great extent. As mainly signal leakage occurs via the IC
package, pins, and bonds, the filter according to the present invention preferably may not be
integrated within the synthesizer package.
In embodiments of the system, the filter is a low pass filter coupled
+5 between an input of the first frequency multiplier arrangement and the synthesizer or is a
high pass filter coupled between the output of the first frequency arrangement and the first
synthesizer.
In an embodiment of a telecommunication system according to the present
invention, the transmitter branch comprises a second frequency multiplier arrangement for
P0 multiplying the second local oscillator signal by a second integer value greater than one, an
output of the second frequency multiplier arrangement being coupled to an rf-path of the
transmitter branch, and wherein a second high pass filter is coupled between the output of
the second frequency multiplier arrangement and the second synthesizer, when the first low
pass filter is present, or a second low pass filter is coupled between an input of the second
*5 frequency multiplier arrangement and the second synthesizer, when the first high pass filter
is present. It is achieved that disturbing signals from the receiver branch through the first and
the second synthesizer to the transmitter path are suppressed to a great extent, thereby
fulfilling requirements of Authorities as to transmitter spurious emissions. It is to be noticed
that the problem of suppressing transmitter spurious emissions is less severe than the problem
fo of suppressing receiver spurious responses, because in the transmitter branch usually a
transmit filter is present in the rf-path, which transmit filter also filters signals outside the
transmission band. -
Instead of coupled phase-lock-loops, according to the present invention,
these PLLs may be replaced by frequency-lock loops.
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The present invention will now be described, by way of example, with
reference to the accompanying drawings, wherein

Fig. 1 shows a telecommunication system according to the present
invention, |

Fig. 2 shows a transceiver for use in a telecommunication system
according to the present invention, axid

Fig. 3 shows frequencies for a first and a second station in a system
according to the present invention.

Throughout the figures the same reference numerals are used for the same
features.

Fig. 1 shows a telecommunication system 1 according to the present
invention, which can be a cordless telephony system. The system 1 comprises a first station
BS, which is a cordless telephony base station e.g. in a CT1 or a CT1 + system, with a first
transceiver TR1. The first station BS is coupled to the Public Switched Telephone Network
PSTN. The system 1 further comprises a second station HS1, which is a cordless telephony
handset, and which comprises a second transceiver TR2. Further shown is another second
station as a cordless handset HS2 with a transceiver TR3. Preferably, all transceivers in the
system 1 are transceivers as according to the present invention. For a more detailed
description of a cordless telephone system, referred is to the numerous handbooks with
respect to such systems. The stations are arranged for duplex radio communications with
each other.

Fig. 2 shows the transceivers TR1, TR2 for use in the first station BS and
the second station HS1 in the telecommunication system 1 according to the present invention.
Shown are parts of the transceiver as relevant to the present invention. The transceiver TR1
comprises a receiver branch 2 and a transmitter branch 3, which are coupled to transmission
means for receiving and transmitting radio waves (not shown in detail). The receiver branch
2 successively comprises a bandfilter 4, an rf-amplifier 5 (radio frequency), a bandfilter 6, a
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Strength Indication). The receiver branch 2 further comprises a first phase-lock-loop PLL-1

for providing a first local oscillator signal LOI to the mixer 7, via a first frequency
multiplier arrangement 12 for multiplying the first local oscillator signal by a first integer
- greater than one, preferably by two. The use of a sub-harmonic is necessary for getting the
required suppression of receiver spurious responses. Too high a multiplication factor would
render the loop response of the phase-lock-loop too slow, because of a lower cut-off
frequency of a PLL loop filter (not shown), which would be undesirable for cordless
10 telephony in which a lot of different channels have to be scanned. Further shown are signals
Rx and Tx at a transceiver front end, and a receiver VCO-signal Rx_VCO after the first
~ frequency multiplier arrangement 12. The phase-lock-loop PLL-1 comprises a receive voltage ‘
controlled oscillator 13, which is coupled to a first synthesizer 14. The transmitter branch 3
comprises a pre-amplifier 15, a power amplifier 16, and a transmit filter 17. The transmitter
15 branch 3 further comprises a second phase-lock-loop PLL-2 for providing 2 second local
oscillator signal LO2 to an rf-path of the transmitter branch 3 via a second frequency
multiplier arrangement 18. The phase-lock-loop PLL-2 comprises a transmit voltage
controlled oscillator 19, which is coupled to a second synthesxzer 20. In an embodiment of
the present invention, the second frequency multiplier arrangement 18 may be dispensed
20 with, but also applying the second frequency multiplier arrangement 18 has the advantage
that the oscillator 19 can be less expensive because it operates at a lower frequency. The first
and the second synthesizer 14 and 20 are galvanically coupled, and are controlled by a
reference crystal oscillator 21. Such a so-called dual synthesizer can be said IC of type
UMAI1015M. According to the present invention, the first phase-lock-loop PLL-1 comprises
25 a first filter 22 for suppressing said receiver spurious response, and the second phase-lock-
loop PLL-2 comprises a second filter 23 for suppressing said transmitter spurious emissions.
In an embodiment, indicated with solid lines, the first filter 22 is a first low pass filter
coupled between the oscillator 13 and the synthesizer 14, and the second filter 23 is a second
high pass filter coupled between, an output of the frequency multiplier 18 and the synthesizer
30 20. In another embodiment, indicated with dashed lines, the first filter 22 is a first high pass
filter coupled between the mixer 7 and the synthesizer 14, and the second filter 23 is a low
pass filter coupled between the oscillator 19 and the synthesizer 20. Low pass filters and high
pass filters as such are well-known in the art, and are not described in detail here. A low
pass filter according to the present invention has to be dimensioned such that it blocks the
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i eved that disturbing signals fromthe receiver branch through the first

the second synthesizer to the transmtter path are suppressed to a
gat extent, thereby

1. A telecommunication system (1) com'prising a first station (BS) with at
least a first transceiver (TR1), and at least one second station (HS1) with at least a second
transceiver (TR2), the first and second station (BS, HS1) being arranged for radio
communication with each other, in which system (1) at least one transceiver (TR1, TR2,

5 TR3) comprises a receiver branch (2) with a first phasé-lock-loop (PLL-1) for providing a
first local oscillator signal (LOl)_, and a transmitter branch (3) with a second phase-lock-loop
(PLL-2) for providing a second local oscillator signal (LO2), the first and the second phase-
lock-loop (PLL-1, PLL-2) comprising a first and a second synthesizer (14, 20), respectively,
which are coupled with each other, characterised in that the receiver branch (2) comprises a

10 first frequency multiplier ariangement (12) for multiplying tl;e first local oscillator signal
(LOI) by a first integer greater than one, an output of the first frequency multiplier
arrangement (12) being coupled to an rf-path of the receiver branch (2), and in that at least
one of the phase-locked loops in one of the branches comprises a filter for the suppresion of
spurious signals from the other branch.

S 2. - A telecommunication system accdrding to clam 1, wherein the filter is a
low pass filter which is coupled between an input of the first frequency multiplier
arrangement and the first synthesizér.

3. A telecommunication system according to claim 1, wherein the filteris a
high péss filter which is coupled between the output of the first frequency multiplier

0 arrangement and the first synthesizer. _

4. A telecommunication system according to claims 1, 2 or 3, wherein the

transmitter branch (3) comprises a second frequency multiplier arrangement (18) for

multiplying the second local oscillator signal (LO2) by a second integer value greater than

; one, an output of the second frequency multiplier arrangement (18) being coupled to an rf-

25 path of the transmitter branch (3), and wherein a second high pass filter (23) is coupled

between the output of the second frequency multiplier arrangement (18) and the second

synthesizer (20), when the first low pass filter (22) is present, or a second low pass filter is
coupled between an input of the second frequency multiplier arrangement and the second
synthesizer, when the first high pass filter is present.
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uendirsi frequenop piultiplier arrangement (12) is located in the transmitter branch, and the first
low pass filter or high pass filter is located at corresponding locations in the first phase-lock-
loop. '

5 6. A first or a second station (BS, HS1) f_or use in a telecommunication
system (1) according to claim | with a transceiver (TR1) comprising a receiver branch (2)
with a first phase-lock-loop (PLL-1) for providing a first local oscillator signal (LO1), and a
transmitter branch (3) with a second phase-lock-loop (PLL-2) for providing a second local
oscillator signal (LO2), the first and the second phase-lock-loop (PLL-1, PLL-2) comprising

10 a first and a second synthesizer (14, 20), respectively, which are galvanically coupled with

each other, characterised in that the receiver branch (2) comprises a first frequency multiplier
arrangement (12) for multiplying the first local oscillator signal (LO1) by a first integer
greater than one, an output of the first frequency multiplier arrangement (12) being coupled
to an rf-path of the receiver branch (2), and in that at least one of the phase-locked loops in
15 one of the branches comprises a filter for the suppresion of spurious signals from the other
branch.
7. A transceiver (TR1) comprising a receiver branch (2) with a first phase-
lock-loop (PLL-1) for providing a first local oscillator signal (LO1), and a transmitter branch
(3) with a second phase-lock-loop (PLL-2) for providing a second local oscillator signal
20 (LO2), the first and the second phase-lock-loop (PLL-1, PLL-2) comprising a first and a
second synthesizer (14, 20), respectively, which are galvanically coupled with each other,
characterised in that the receiver branch (2) comprises a first frequency multiplier
arrangement (12) for multiplying the first local oscillator signal (LO1) by a first integer
greater than one, an output of the first frequency multiplier arrangement (12) being coupled
25 to an rf-path of the receiver branch (2), and in that at least one of the phase-locked loops in
one of the branches comprises a filter for the suppresion of spurious signals from the other
branch.
8. A transceiver according to claim 5, wherein the transmitter branch (3)
comprises a second frequency multiplier arrangement (18) for multiplying the second local
30 oscillator signal (LO2) by a second integer value greater than one, an output of the second
frequency multiplier arrangement (18) being coupled to an rf-path of the transmitter branch
(3), and wherein a second high pass filter (23) is coupled between the output of the second
frequency multiplier arrangement (18) and the second synthesizer (20), when the first low
pass filter (22) is present, or a second low pass filter is coupled between an input of the
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Fig. 3 shows frequencies for a first and a second station in a system j/\
according to the present invention. Throughout” the fingsh@sHis/BrenTpRced

reference nunerals are used for the sane features. Fi
tel ecommunipgiy pesy Epepn 1 according to the present i can be
a cordless tel ephony system The system 1 conprises a t BS,

which is a Rg§ﬁgm:tel ephony base station e.g. in a CTl or a CTl + system
with a firs ranscei ver TRL. The first station BSis coupled to the Public

Swi t ched . TelApélecomiNunication §SEM, didea fsst statior, & second istationparidsa transceiven fuf
station HSI, which is a cqQrdless tel ephony handset, and which conprises a
second t r ansCSMAYFN RIS t her shown i s anot her second :

Known are telecommunication systems (1) such as cordless telephony -
systems as a CT1 or CT1" system with a small separation between transmit and receive
frequencies. When in such systems (1) transceivers are applied with so-called dual
frequency synthesizers (14, 20) in a single package for the respective receiver branch -

5 (2) and transmitter branch (3), cross talk via the synthesizer package occurs between the
0 receiver branch (2) and the transmitter branch (3). As Authorities such as the German
FTZ or the Dutch CEPT, or the like, specify maximum receivér spurious responses and
transmitter spurious emissions, such cross talk has to be suppressed. It is proposed to
put respective low pass and high pass filters (22, 23) for suppressing these spurious
10 signals in the sneaky paths from the transmitter branch (3), through the dual frequency

synthesizer (20, 14), and the receiver branch (2), and vice versa.

Fig. 2
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17. The transmitter branch 3 further conprises a second phase-| ock-1oop
PLL-2 for providing a second | ocal

The present invention relates to 2 telecommunication system comprising a
first station with at least a first transceiver, and at least one second station with at leasta
second transceiver, the first and second station being arranged for radio communication with
each other, in which system at least one transceiver comprises a receiver branch with a first
phase-lock-loop for providing a first local oscillator signal, and a transmitter branch with a
second phase-lock-loop for providing a second local ascillator signal, the first and the second
phase-lock-loop comprising a first and a second synthesizer, respectively, which are
galvanically coupled with each other. Such a system can be a cordless telephone system, a
cellular telephone system, or any system in which transceivers communicate with each other
by radio. - |

The present invention further relates to a first or a second station for use
in such a system.

The present invention further relates to a transceiver for use in such a
system.

A system of this kind is well-known as a cordless telephone system, such
as a system according to the CT1 or CT1* Standard or any other standard. The application
of galvanically coupled synthesizers in a transceiver is known from a Philips Semiconductors
Application Note for an Integrated Circuit of type UMA1015M, "Low-power dual frequency
synthesizer for radio communications”, June 1993, version 2.1 for Cordless telephone or
Hand-held mobile radio, or the like. A problem in a transceiver applying such an IC is
interference of the transmitter branch with the receiver branch, i.e. a transmitter signal may
not be present in the spectrum of the local oécillator signal in the receiver branch. Such a
problem is the more severe when the transmit and receive frequency are relatively close to
each other, such as in the cT1 system or CT1¥ system. In the German FTZ Regulation FTZ
1-TR2, or in the Dutch CEPT T/R 24-03 Regulation, regulations with regard to such so-

Called receiver spurious responses are given. REPL }XCEMFNT QHEET

05 FEB 1397




e PNTAETAIT nDvpaepe
oscillator signal LO2 to an rf-path of the transmtt BEE}:éanﬁ:g’Vpéﬁgl
-second frequency multiplier arrangenment 18. The phasg-lfock-1oop PLL-P
conprises a transmt voltage controlled oscillator 19, |wdi §hFEB 183pup] el to
a second synt hesizer 20. In an enbodi ment of the pregept invention, fh
second frequency multiplier arrangenent 18 may be di gpensed W th, 1 | so
appl ying the second frequency nultiplié& arrangenentLl8 has the advantjage
that the oscillator 19 can be |ess expensive because it operates at a | ower
frequency. The first [biidntobipctefthn@rasgaitinesniign to provigria sabecamenugigatiomi cal | y

coup} ed, r f . ' . ch a
o bal | Sy "G BRAE T il Bal ELiFHS B Bhre it ot Rl Bnt 10", 5
t he pr esecdiverspennus gespotdes. first phase-1 ock-1oop PLL-1 conprises a first

filter 22 for suppressi sai d receiver, spurious response, and the second
phase- | ock- PP e53' Hd nd tecslecommun\{cauon @ystem accorgmg to the present invention

is characterised in that the receiver branch comprises a first frequency multiplier arrangement

for multiplying the first local oscillator signal by a first integer greater than one, an output of
the first frequency multiplier arrangement being coupled to an rf-path of the receiver branch,
and in that at least one of the phase-locked loops in one of the branches comprises a filter for
the suppression of spurious signals from the other branch. It is achieved that disturbing
signals from the transmitter branch through the second and the first synthesizer to the
receiver branch are suppfessed to a great extent. As mainly signal leakage occurs via the IC
package, pins, and bonds, the filter according to the present invention preferably may not be
integrated within the synthesizer package. .

In embodiments of the system, the filter is a low pass filter coupled
between an input of the first frequency multiplier arrangement and the synthesizer oris a
high pass filter coupled between the output of the first frequency arrangement and the first
synthesizer.

In an embodiment of a telecommunication system according to the present
invention, the transmitter branch comprises a second frequency multiplier arrangement for
multiplying the second local oscillator signal by a second integer value greater than one, an
output of the second frequency multiplier arrangement being coupled to an rf-path of the
transmitter branch, and wherein a second high pass filter is coupled between the output of
the second frequency multiplier arrangement and the second synthesizer, when the first low
pass filter is present, or a second low pass filter is coupled between an input of the second
frequency multiplier arrangement and the second synthesizer, when the first high pass filter
is present. It is achieved that disturbing signals from the receiver branch through the first and
the second synthesizer to the transmitter path are suppressed to a great extent, thereby
fulfilling requirements of Authorities as to transmitter spurious emissions. It is to be noticed
that the problem of suppressing transmitter spurious emissions is less severe than the problem
of suppressing receiver spurious responses, because in the transmitter branch usually a
transmit filter is present in the rf-path, which transmit filter also filters signals outside the
transmission band.

Instead of coupled phase-lock-loops, according to the present invention,

these PLLs may be replaced by frequency-lock loops.



| oop PLL-2 conprises a second filter 23 for suppressging.éaiditransmtter
-spurious enmissions. In an enbodi ment, indicated with golid Iines, the!first
filter 22 is a first |low pass filter coupled between ﬁs FE I«;ai.,.‘*)nr?I 13 and
the synthesizer 14, and the second filter 23 is a se-cdmoTj i gh“pass tilter
coupl ed between, an output of the frequ?incy mul ti pl ijer—t8—and-the—-
synt hesi zer 20. I n anot her enbodi nent ndi cated w tth dashed |ines, the

first filter 22 is a first filte e m xXéf 7 and
t he synt hesi zer 14, aﬁ? qgg"&%'ﬁ@%?lﬁ ?rgfen5§%?§g%n’ﬂg€v%§aé§§n?élrb?er coupl ed
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det ai | filter m3y, b decated; ar‘tCBFe%P@EQ‘F‘Ql PRUPTH ‘f‘l‘f@eg spg‘ﬁfe ?’ﬁ%é‘fﬂpron has to be

dinen5|oned such that it bl ocks the
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The present invention will now be described, by way of example, with
reference to the accompanying drawings, wherein

Fig. 1 shows a telecommunication system according to the present
invention,

Fig. 2 shows a transceiver for use in a telecommunication system
according to the present invention, and

Fig. 3 shows frequencies for a first and a second station in a system
according to the present invention.

Throughout the figures the same reference numerals are used for the same
features.

Fig. | shows a telecommunication system 1 according to the present
invention, which can be a cordless telephony system. The system 1 comprises a first station
BS, which is a cordless teléphony base station e.g. in a CT1 or a CT1¥ system, with a first
transceiver TR1. The first station BS is coupled to the Public Switched Telephone Network
PSTN. The system 1 further comprises a second station HS1, which is a cordless telephony
handset, and which comprises a second transceiver TR2. Further shown is another second
station as a cordless handset HS2 with a transceiver TR3. Preferably, all transceivers in the
system 1 are transceivers as according to the present invention. For a more detailed
description of a cordless telephone system, referred is to the numerous handbooks with
respect to such systems. The stations are arranged for duplex radio communications with

- each other.

Fig. 2 shows the transceivers TR1, TR2 for use in the first sta_tion BS and
the second station HS1 in the telecommunication system ! according to the present invention.
Shown are parts of the transceiver as relevant to the present invention. The transceiver TRI1
comprises a receiver branch 2 and a transmitter branch 3, which are coupled to transmission
means for receiving and transmitting radio waves (not shown in detail). The receiver branch

2 successively comprises a bandfilter 4, an rf-amplifier 5 (radio frequency), a bandfilter 6, a



5 s\puri ous hi gher frequency signal and passes PLL fréRFPD}ICﬁ&’ﬁLWt‘th%spect
to a high pass filter according to the present inventi tre—oppuosi| e :
hol ds. Fig. 3 shows frequencies for the first and se(o d.s and
HS1 and HS2 in the system 1l according to the present @n{ia%gﬁqg%ﬁ are
frequencies in Mz for the various signals described,
Rx _VCO, for a CT1 systemand a CTl[err]4 system

mixer 7, an [F-filter 8 (Intermediate Frequency), and a demodulator 9, e.g. an FM-
demodulator, providing an If-signal (Jow frequency) and an RSSI signal (Received Signal
Strength Indication). The receiver branch 2 further comprises a first phase-lock-loop PLL-1
for providing a first local oscillator signal LOI to the mixer 7, via a first frequency
multiplier arrangement 12 for multiplying the first local oscillator signal by a first integer
greater than one, preferably by two. The use of a sub-harmonic is necessary for getting the
required suppression of receiver spurious responses. Too high a multiplication factor would
render the loop response of the phase-lock-loop too slow, because of a lower cut-off
frequency of a PLL loop filter (not shown), which would be undesirable for cordless
telephony in which a lot of different channels have to be scanned. Further shown are signals
Rx and Tx at a transceiver front end, and a receiver VCO-signal Rx_VCO after the first

. frequency multiplier arrangement 12. The phase-lock-loop PLL-1 comprises a receive voltage
controlled oscillator 13, which is coupled to a first synthesizer 14. The transmitter branch 3
comprises a pre-amplifier 15, a power amplifier 16, and a transmit filter 17. The transmitter
branch 3 further comprises a second phase-lock-loop PLL-2 for providing a second local
oscillator signal LO2 to an rf-path of the transmitter branch 3 via a second frequency
multiplier arrangement 18. The hhase-lock—loop PLL-2 comprises a transmit voltage
controlled oscillator 19, which is coupled to a second synthesizer 20. In an embodiment of
the present invention, the second frequency multiplier arrangement 18 may be dispensed
with, but also applying the second frequency multiplier arrangement 18 has the advantage
that the oscillator 19 can be less expensive because it operates at a lower frequency. The first
and the second synthesizer 14 and 20 are galvanically coupled, and are controlled by a
reference crystal oscillator 21. Such a so-called dual synthesizer can be said IC of type
UMAI1015M. According to the present invention, the first phase-lock-loop PLL-1 comprises
a first filter 22 for suppressing said receiver spurious response, and the second phase-lock-
loop PLL-2 comprises a second filter 23 for suppressing said transmitter spurious emissions.
In an embodiment, indicated with solid lines, the first filter 22 is a first low pass filter
coupled between the oscillator 13 and the synthesizer 14, and the second filter 23 is a second
high pass filter coupled between, an output of the frequency multiplier 18 and the synthesizer
20. In another embodiment, indicated with dashed lines, the first filter 22 is a first high pass
filter coupled between the mixer 7 and the synthesizer 14, and the second filter 23 is a low
pass filter coupled between the oscillator 19 and the synthesizer 20. Low pass filters and high
pass filters as such are well-known in the art, and are not described in detail here. A low
pass filter according to the present invention has to be dimensioned such that it blocks the



6 CLAIMS 1. - A tel ecommuni cati on system (
station (BS) with at least a first transceiver (TRl),. fﬂ{[j
second station (HS1) with at | east a second transcei ve}r (TR2)~-~ St
and second station (BS, HS1) being arranged for radiojc RAi Egég&&? t
each other, in which system (1) at |east one transcei \Ienm(?q-|

corrprlses a receiver branch (2) with a first phase-lo¢kloeop (PL1-1) fof
roviding a first |ocal oscillator sign (LOY), and transmitter brangh
p g g 3

(3) with a second phase- | ock- | oop S —

spurious higher frequency signal and passes PLL frequencies. With respect to a high pass

filter according to the present invention, the opposite holds.

Fig. 3 shows frequencies for the first and second stations BS, and HS1
and HS2 in the system | according to the present invention. Shown are frequencies in MHz
for the various signals described, i.e. Tx, Rx; and Rx_VCO, for a CT1 system and a cTit
system.



(PLL-2 .second | ocal oscillator si irst and
.the seil“"l“l“ﬂMl !! Ioop (PLL-1,. PLL-2) conpri sﬂ?%CEmT 5%‘1 second
synt hesi*zer ( *respectively, which are cou| dd with each ofh r,
characteri sed |n that the receiver branch (2) confrilsds5aFEBr#887f deduency
mul tiplier arrangerent—(12)y—for—Totti plé/i ng the fifrgt |ocal oscilkator
signal (LOl) by a f Regh&at er than one, {an output of the first
frequenc !I ”U! Hllél pli G%S%Beekﬁ;s%&ke% 2) being couplddta an rf-path of the
receiver h (2), mnﬂ“ﬂm? | east one of +he-phase d loops in
one of the branches E'm ter for the s ]bf'éép 5 loix rious
signals fromthe other branch. 2. At ol GRANTER catl on system

according to clam 1, wherein the filter is a |low pass filter which is
coupl ed between an input of the first frequency multiplier

1. A telecommunication system (1) comprising a first station (BS) with at
least a first transceiver (TR1), and at least one second station (HS 1) with at least a second
transceiver (TR2), the first and second station (BS, HS1) being arranged for radio
communication with each other, in which system (1) at least one transceiver (TR1, TR2,
TR3) comprises a receiver branch (2) with a first phase-lock-loop (PLL-1) for providing a
first local oscillator signal (LO1), and a transmitter branch (3) with a second phase-lock-loop
(PLL-2) for providing a second local oscillator signal (LO2), the first and the second phase-
lock-loop (PLL-1, PLL-2) comprising a first and a second synthesizer (14, 20), respectively,
which are coupled with each other, characterised in that the receiver branch (2) comprises a
first frequency multiplier arrangement (12) for multiplying the first local oscillator signal
(LO1) by a first integer greater than one, an output of the first frequency multiplier
arrangement (12) being coupled to an rf-path of the receiver branch (2), and in that at least
one of the phase-locked loops in one of the branches comprises a ﬁltcr for the suppresion of
spurious signals from the other branch.

2. A telecommunication system according to clam 1, wherein the filter isa
low pass filter which is coupled between an input of the first frequency multiplier
arrangement and the first synmesize;.r.

3.. A telecommunication system according to claim 1, wherein the filter is a
high pass filter which is coupled between the output of the first frequency multiplier
arrangement and the first synthesizer.

4, A telecommunication system according to claims 1, 2 or 3, wherein the
transmitter branch (3) comprises a second frequency multiplier arrangement (18) for
multiplying the second local oscillator signal (LO2) by a second integer value greater than
one, an output of the second frequency multiplier arrangement (18) being coupled to an rf-
path of the transmitter branch (3), ahd wherein a second high pass filter (23) is coupled
between the output of the second frequency multiplier arrangement (18) and the second
synthesizer (20), when the first low pass filter (22) is present, or a second low, pass filter is
coupled between an input of the second frequency multiplier arrangement and the second

synthe&izer, when the first high pass filter is present.
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arrangenent and thLRh?%?[Mggzh%@}EEz!er. 3. Ate ' ' '
system according t¢ ¢l ﬁwm\?@e nthe filter is a high paHm"mmH“mlﬂH“l :
i s coupl ed betweeni|the t tihhel first frequency nultiplier arrangensnt = -
and the first synthesizer. 4 A tel econmuni cati on system
according to cl ai 1, 2 or 3, wheregin the transmtter branch (3) conprises
a second frequency +pH-er—ar emeht (18) for multiplying the second

| ocal oscillator signal (LO2) by a second integer val uefﬁgre ter than one,
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to an rfa h ; ﬁaﬂ-gmg i £18} Bradctf Q@@ NKE Risgh
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mul tiplijew pass fhgeorerigh pdss filends lohated ecammesponding locations 1n the first phase-lock-

loop.

6. A first or a second station (BS, HS1) for use in a telecommunication
system (1) according to claim 1 with a transceiver (TR1) comprising a receiver branch (2)
with a first phase-lock-loop (PLL-1) for providing a first local oscillator signal (LOL1), and a
transmitter branch (3) with a second phase-lock-loop (PLL-2) for providing a second local
oscillator signal (LO2), the first and the second phase-lock-loop (PLL-1, PLL-2) comprising
a first and a second synthesizer (14, 20), respectively, which are galvanically coupled with
each other, characterised in that the receiver branch (2) comprises a first frequency multiplier
arrangement (12) for multiplying the first local oscillator signal (LO1) by a first integer
greater than one, an 6utput of the first frequency multiplier arrangement (12) being coupled
to an rf-path of the receiver branch (2), and in that at least one of the phase-locked loops in
one of the branches comprises a filter for the suppresion of spurious signals from the other
branch. '
7. A transceiver (TR1) comprising a receiver branch (2) with a first phase-
 lock-loop (PLL-1) for providing a first local oscillator signal (LO1), and a transmitter branch
(3) with a second phase-lock-loop (PLL-2) for providing a second local oscillator signal
(LO2), the first and the second phase-lock-loop (PLL-1, PLL-2) comprising a first and a
second synthesizer (14, 20), respectively, which are galvanically coupled with each other,
characterised in that the receiver branch (2) comprises a first frequency multiplier
arrangement (12) for multiplying the first local oscillator signal (LO1) by a first integer
greater than one, an output of the first frequency multiplier arrangement (12) being coupled
to an rf-path of the receiver branch (2), and in that at least one of the phase-locked loops in
one of the branches comprises a filter for the suppresion of spurious signals from the other
branch. '
8. A transceiver according to claim S, wherein the transmitter branch (3)
comprises a second frequency multiplier arrangement (18) for multiplying the second local
oscillator signal (LO2) by a second integer value greater than one, an output of the second
frequency multiplier arrangement (18) being coupled to an rf-path of the transmitter branch
(3), and wherein a second high pass filter (23) is coupled between the output of the second
frequency multiplier arrangement (18) and the second synthesizer (20), when the first low

pass filter (22) is present, or a second low pass filter is coupled between an input of the
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| oop. 6. A first or a second station (BS, HSI) for use in a
.t el ecommuni cation system (1) according to claim1 with a transceiver (TR1)
conprising a recei verﬁxs&maﬁniﬁﬁﬁhﬂmﬁa first phase-lock-loop (PLL-1) for

providing a first |oca gnal (LOl), and a transmitter branch
(3) wwth a second phas

L 2) for prow di ng a second | ocal
oscillator signal (LQO2) rst and the s ' ock-1]oop (PLL-1,
PLL-2) conprising a first and a second synth

'ﬁ PA?@)\IT respectively,
whi ch are galvanically coupled w th each othé cHS risefl in that the
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use in such a system"”

Known are telecommunication systems (1) such as cordless telephony
~ systems as a CT1 or CT1* system with a small separation between transmit and receive
frequencies. When in such systems (1) transceivers are applied with so-called dual
frequency synthesizers (14, 20) in a single package for the respective receiver branch
(2) and transmitter branch (3), cross talk via the synthesizér package occurs between the
receiver branch (2) and the transmitter branch (3). As Authorities such as the German
FTZ or the Dutch CEPT, or the like, specify maximum receiver spurious responses and
transmitter spurious emissions, such cross talk has to be suppressed. It is proposed to
put respective low pass and high pass filters (22, 23) for suppressing these spurious
signals in the sneaky paths from the transmitter branch (3), througfl the dual frequency

synthesizer (20, 14), and the receiver branch (2), and vice versa.

Fig. 2
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A TELECOMMUNICATION SYSTEM, AND A FIRST STATION, A SECOND
STATION, AND A TRANSCEIVER FOR USE IN SUCH A SYSTEM

The present invention relates to a telecommunication system comprising a
first station with at least a first transceiver, and at least one second station with at least a
second transceiver, the first and second station being arranged for radio communication with
each other, in which system at least one transceiver comprises a receiver branch with a first
phase-lock-loop for providing a first local oscillator signal, and a transmitter branch with a
second phase-lock-loop for providing a second local oscillator signaly the first and the second
phase-lock-loop comprising a first and a second synthesizer, respectively, which are
galvanically coupled with each other. Such a system can be a cordless telephone system, a
cellular telephone system, or any system in which transceivers communicate with each other

by radio.

The present invention further relates to a first or a second station for use
in such a system.

The present invention further relates to a uﬁ};;eeiver for use in such a
system. '

A system of this kind is well-known as a cordless telephone system, such
(N~ as a system according to the CT1 or CT1* Standard or any other standard. The application
of galvanically coupled synthesizers in a transceiver is known from a Philips Semicom:.l:xctors |
Application Note for an Integrated Circuit of type UMAI1015M, "Low-power dual frequency
synthesizer for radio communications®, June 1993, version 2.1 for Cordless telephone or
Hand-held mobile radio, or the like. A problem in a transceiver applying such an IC is
interference of the transmitter branch with the receiver branch, i.e. a transmitter signal may
not be present in the spectrum of the local oscillator signal in the receiver branch. Such a
Pproblem is the more severe when the transmit and receive frequency are relatively close to

cach other, such as in the CT! system or CT1* system. In the German FTZ Regulation FTZ
1-TR2, or in the Dutch CEPT T/R 24-03 Regulation, regulations with regard to such so-
called receiver spurious responses are given.



T

CLAIMS

1. A telecommunication system (1) comprising a first station (BS) with at
least a first transceiver (TR1), and at least one second station (HS1) with at least a second
transceiver (TR2), the first and second station (BS, HS!) being arranged for radio
communication with each other, in which system (1) at least one transceiver (TR!, TR2,
TR3) comprises a receiver branch (2) with 2 first phase-lock-loop (PLL-1) for providing a
first local oscillator signal (LO1), and a transmitter branch (3) with a second phase-lock-loop
(PLL-2) for providing a second local oscillator signal (LO2), the first and the second phase-
lock-loop (PLL-1, PLL-2) comprising a first an& a second synthesizer (14, 20), respectively,
which are coupled with each other, characterised in that the receiver branch (2) comprises a
first frequency multiplier arrangement (12) for multiplying the first local oscillator signal
(LO1) by a first integer greater than one, an output of the first frequency multiplier
arrangement (12) being coupled to an rf-path of the receiver branch (2), and in that at least
one of the phase-locked loops in one of the branches comprises a ﬁlter for the suppresion of
spurious signals from the other branch.

2. A telecommunication system according to clam 1, wherein the filter is a
low pass filter which is coupled between an input of the first frequency multiplier
arrangement and the first synthesizér.

3. A telecommunication system according to claim 1, wherein the filter is a
high pass filter which is coupled between the output of the first frcquency multiplier
arrangement and the first synthesizer.

4, A telecommunication system according to claims 1, 2 or 3, wherein the
transmitter branch (3) comprises a second frequency multiplier arrangement (18) for
multiplying the second local oscillator signal (LO2) by a second integer value greater than
one, an output of the second frequency multiplier arrangement (18) being coupled to an rf-
path of the transmitter branch (3), and wherein a second high pass filter (23) is coupled
between the output of the second frequency multiplier arrangement (18) and the second
synthesizer (20), when the first low pass filter (22) is present, or a second low pass filter is
coupled between an input of the second frequency multiplier arrangement and the second

_ Synthesizer, when the first high pass filter is present.
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ABSTRACT

A TELECOMMUNICATION SYSTEM, ANDA FIRST STATION, A SECOND
STATION, ANDA TRANSCEIVER FOR USE 'IN SUCH A SYSTEM

Known are telecommunication systems (1) such as cordless telephony
systems as 2 CT1 or CT1* system with a small sepamﬁon between transmit and receive
frequencies. When in such systems (1) transceivers are applied with so-called dual
frequency synthesizers (14, 20) in a single package for the respective recsiver branch
(2) and transmitter branch (3), cross talk via the synthesizer package occurs betwesn the
receiver branch (2) and the transmitter branch (3). As Authorities such as the German
FTZ or the Dutch CEPT, or the like, specify maximum receiver spurious responses and
transmitter spurious emissions, such cross talk has to be suppressed. It is proposed to
put respective low pass and high pass filters (22, 23) for suppressing these spurious
signals in the sneaky paths from the transmitter branch 3, througﬁ the dual frequency
synthesizer (20, 14), and the receiver branch (2), and vice versa.

Fig. 2



