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INTEGRATED CIRCUITS

BACKGROUND

The present invention relates to transmitters in
radiocommunication systems and more particularly to methods
and systems for reducing the transmission of spurious
signals.

Modern electronic equipment relies heavily on the use
of clocks and oscillators for timing signals. Examples of
such equipment are personal computers, household
electronics and appliances (that now typically include
microprocessors and digital circuits), telephone exchanges,
radio equipment (including cellular telephones), and any
apparatus having a power supply that utilizes switching, to
name just a few.

One characteristic of oscillators and clocks is the
production of unwanted emission of electromagnetic energy
that can create problems not only for other nearby
equipment, but also for surrounding circuits within the
same piece of equipment as the oscillators and clocks. For
example, within a radio receiver; an oscillator in a
surrounding circuit can create interference in the radio
receiver by emitting unwanted signals at a fregquency where

- the receiver is sensitive to interference, such as the

intended receive channel or at an intermediate frequency in
a superheterodyne receiver. (As used in.this
specification, the word "interference" may refer to either
radiated or conducted interference.) In many radio
designs, all of the internally used oscillator frequencies
are derived from a single high accuracy reference
oscillator, which can produce interference at fundamental,
harmonic and subharmonic frequencies of the oscillator.
The mixing of these interference fregquencies with the
desired frequencies is referred to herein as a “spurious



One characteristic of oscillators and clocks is the

production of unwanted em ssion of el ectronmagnetic energy 20

that can create problens not only for other nearby equi pnent
but also for surrounding circuits within the sane pi ece of
equi pnent as WWR96BEBL| | ators and cl ocks. For e&‘a’ﬁ#@‘,’“ﬁthi n
a radio receiver, an oscillator in a surrounding circuit can
create interference in the radio - 25 receiver by emtting
unwant ed signals at a frequency where the receiver is
sensitive to interference, such as the I nt ended receive
channel or at an internediate frequency in a super het erodyne
receiver. (As used in this speci fj cation, the word
"interference” may refer to either 30 radiatedior conducted interference.)
I'n many radio signal®. daSiighthedkbtitailie inpossidllytosadtwse ittet or
frequencies — osci11afh® difldiGdnbt bass! AldrdidRcas CHiBdudifl o ence
oscillator, which can produce 1T nterférence at fundanenta

har moni ¢ and subhar AeFRRiNG Qancike Persprpad saeh Yhatospurious signals opgur
m xing of these intghfpégdcrfviRale FreQtenty lbaMis. Thus, spuriode®sidials
frequencies 1s geferiodhfe 1 Sdbud® 13 reBUIVEY found 1n EE17818°Ba10s ana
PCT/ SE96/ 00613
associated base stations as well as in many other radio
designs. ' ,

Radio transmitters suffer from similar pfohlems. For

example, many radio transmitters generate signals at

10 various frequencies, e.g., an intermediate freguency and a
carrier frequepcy. When these reference fregquency signals
are amplitude limited, e.g., for single—side band
transmission, intermodulation products of the interfering
signals and the desired signal can occur from which

15 spurious signals are created.

In electronic circuits, unwanted spurious signals are
traditionally minimized by means of careful design of
circuit boards, decoupling and screening, use of balanced
lines, low power levels, and other commonly known design

20 principles. However, these techniques are often inadeguate
at reducing the unwanted spurious signals to an acceptable
level. Moreover, constant pressure to further increase the
inteération of component parts and minimize overall system
size and power consumption makes these traditional measures

25 less effective in controlling spurious signal generation.

Another solution is to separate those circuits which
interact to generate spurious signals, i.e., the
intermediate and carrier frequency circuits in a
transmitter. However, integration is desirable, as

30 mentioned above, to reduce off-chip interfaces and provide
better noise levels while lowering overall power
consumption.

Therefore, it is desirable to provide a method and
system that can. reduce spurious signal generation to an



2. . signal". It is theoretically inpossible to detune the

oscillator to elimnate this interference, although detuni ng can be
performed such that spurious signals occur in less critical frequency
bands. Thus, spurious signals 5 <continue to occur in receivers found in
cel lul ar rad™s&9636p1 associ ated base stations as wel | ZSTSESMINS ot her
radi o desi gns. Radio transmtters suffer fromsimlar

probl ens. For exanple, many radio transnmtters generate signals at

10 various frequencies, e.g., an internmedi ate frequency and a

carrier frequency. \Wen these reference frequency signals are
anplitude limted, e.g., for single-side band transm ssi on,

i nt ermodul ation pfoducts of the interfering signals and the desired

signal can occur fromwhich 15 spurious signals are created.
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| nadequat e at reduci ng the unwanted sgﬁhgggi signals to an acceptable
| evel . Moreover, constant pressure to furth ease the
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separate those cirQffs3hf carrier frequency signal node. gnals
presented at these nodes are amplitude limited for single-
side band transmission. In order to reduce interference
10 created by the carrier frequency node with respect to the
intermediate’ frequency node, a bandpass or lowpass filter
is inserted prior to the amplitude limiting stage. In this
way, interfering signals created by the carrier frequency
signal node at the intermediate frequency signal node are
15 reduced.

RY] D T : HE DRAV
The objects and advantages of the invention will be
understood by reading the following detailed description in
20 conjunction with the drawings in which:
Figure 1 is a block diagram of a conventional
transmitter;
Figure 2 is a block diagram of a transmitter according
to a first exemplary embodiment of the present invention;
25 Figure 3 is a block diagram of a transmitter according
to a second exemplary embodiment of the present invention;
and

DESCICLELION CANGS

Figure 4 is a block diagram of a transmitter according
to a third exemplary embodiment of the present invention.



interact to generate spurious signals, i.e., the i nt er nedi ate and

carrier frequency circuits in a transmtter. However, integration is
désirable, as 30 nentioned above, to reduce off-chip interfaces and
provi de -better noise levels while |lowering overall power
consunption. WO%636131  Therefore, it is desirable to provi\c,i\gcﬁ’swa and
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create such spurious signals. 5 One aspect of the present
I nvention finds application
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Figure 1 illustrates a conventional transmitter chain.
Therein, an intermediate frequency signal node provides an
intermediate freguency signal that is phase~shifted (block
5 10) and amplitude~-limited (block 20) prior to being input
to quadrature modulator 30 along a first branch. A second
branch provides an amplitude-limited (block 25) version of
the intermediate signal frequency that is not phase
shifted. Quadrature modulator 30 also receives the Q and I
10 information bearing components which are modulated onto the
signals provided by the first and second branches. The
resultant signal is passed to lowpass filter 40 and
amplified by variable amplifier 50.
The modulated signal is next upconverted at mixer 60
15 using the carrier frequency supplied at the carrier
frequency signal node (RFLO) and amplitude limited by
amplifier 70. The upconverted signal is then amplified by
pover amplifier 80 after which it can be coupled to an
antenna (not shown) for transmission. Output power control
20 can be provided via power feedback loop 90 to, for example,
optimize system wide interference or for other reasons that
are well known to those skilled in the art.
The transmitter inputs illustrated in Figure 1 are
sensitive to interfering signals which can be created, for
25 example, by the other inputs and outputs associated with
the circuit. For example, the intermediate frequency
signal node (IFLO) is sensitive to, i.e., will propagate,
interfering signals from the carrier frequency signal node
(RFLO) including harmonics of the carrier frequency. The
30 susceptibility. of the IFLO node to such interfering signals
increases as the distance between the IFLO node and the
radiating nodes, e.g., RFLO, PA, etc., decreases. Thus,
when the circuitry shown in Figure 1 is integrated onto a
single chip, and as the level of miniaturization increases,



in a transmtter having an internediate frequency signal node and a
carrier frequency signal node. Signals presented at these nodes are
anplitude limted for single- side band transmi ssion. In order to
reduce interference 10 created by the carrier frequency node wth
respect to t[YBO96B6131 | nternedi ate' frequency node, a bandpa®STEHEBBass

filter is inserted prior to the anplitude limting stage. In this
way, interfering signals created by the carrier frequency si gnal node
at the internedi ate frequency signal node are 15 reduced.

BRI EF DESCRI PTI ON OF THE DRAW NGS - 'The objects and advant ages of
the invention will be under st ood by reading the follow ng detail ed
description in 20 conjunction with the drawgngs in which:

Figure 1 is a block diagramof a conventi onal transmtter;

Figure 2 is a blocthdipuﬁhléuﬁ cavsed by steh hteartirihg signals Peddiis imore
exenpl ary enbodine % éghéwesent I nvention; 25 Figure 3 is a

bl ock di agram of a ?ansn1 er according - to a second exenplary

enbodi nent of the presciResifianllyn; 1ntermo@mgptxon occurs [fngthe monkinear

bl ock di agram of aahpBiEEad {XimikdGey Stage 20 betwedn HirndnseNBEtNe

embodi ment  of Ehe Bﬂ@ éﬁadiégﬂyyiequency signal and the interfering signal.
Intermodulation products that are sufficiently close in
frequency to the intermediate frequency to avoid
elimination by the lowpass filter 40 will then be mixed at
block 60 with the amplitude-limited carrier frequency.

10 This creates in-band spurious signals that are amplified at
block 80 and transmitted. _

According to exemplary embodiments of the present
invention, these spurious signals can be avoided by
filtering the input provided at the intermediate freguency

15 signal node to remove the interfering signal(s) before they
create intermodulation products in the limiting stage 20.
A first exemplary embodiment is illustrated as Figure 2.
Therein the same reference numerals are used to denote
similar elements of the transmitter circuitry, and the

20 foregoing description of these elements is incorporated
here by reference.

Note that the transmitter circuitry illustrated in
Figure 2 includes a block reéresentation of a lowpass
filter 100. Note that although the lowpass filter 100 is

25 illustrated as being disposed upstream of phase shifter 10,
those skilled in the art will appreciate that the filter
100 (or bandpass filter 110 of Figure 3) could be disposed
between phase shifter 10 and limiting stage 20, with
another filter placed upstream of limiting stage 25. This

30 lowpass filter can be tuned to the intermediate frequency
to remove interfering signal(s) received at node IFLO prior
to their propagation through the transmitter chain. 1In
this way, the limiting stage 20 and 25 will receive a
‘signal with a reduced interference content which, in turn,

35 will reduce the magnitude of the intermodulation products.
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4" - DETAI LED DESCRI PTI ON Figure 1

il lustrates a conventional transmitter chain. Therein, an

i ntermedi ate frequency signal node provides an I nt er nedj guency
signal that MWOREB3-shifted (block 5 10) and anplitude-l?qﬁ ock
20) prior to being input to quadrature nodul ator 30 along a first
branch. A second branch provides an anplitude-limted (block 25)
versi on of the internediate signal frequency that is not phase
shifted. Quadrature nodul ator 30 also receives the Qand | 10 information
beari ng conponents which are nodul ated onto the signal s provi ded by
the first and second branches. The resul tant signal is passed to

| owpass filter 40 and anplified by variable anplifier 50.
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provi ded via power . for exanBIe
5 appreciate that any suitable cutoff frequency can be used.

A lowpass filter 100 will, for example, remove
interfering signals at some frequency range above the
intermediate frequency to eliminate, for example, harmonics

10 and fundamentals generated by the (higher) carrier
frequency node (RFLO). However, according to another
exemplary embodiment of the present invention illustrated
in Pigure 3, a bandpass filter 110 can be used as an
alternative to the lowpass filter 100 to remove

15 interference both above and below the intermediate
frequency. For example, data clocks are potential sources
of interference which bandpass filters could be used to
remove. The filter 110 can be centered about the
intermediate frequency with a bandpass range of, for

20 example, plus or minus 30% of the intermediate fregquency.
Those skilled in the art will appreciate that any suitable
bandpass range can be used.

By providing a filter before a limiting stage in the
signal path of a transmitter chain, a reduced spurious

25 signal content can be achieved. Thus, the level of
integration of such ciréuitry can be increased without
reducing transmitter performance. Since transmitters
according to the present invention are less sensitive to

. the layout of the circuit on a circuit board or on a

30 semiconductor chip, the design cycle of such transmitters
can be shortened. )

The invention has been described with reference to a
particular embodiment. However, it will be readily
apparent to those skilled in the art that it is possible to

35 enmbody the invention in specific forms other than those of



opti m ze systemw de interference or for other reasons that are wel |
known to those skilled in the art. The transmtter inputs
illustrated in Figure 1 are sensitive to interfering signals which

can be created, for 25 exanple, by the other inputs and o /#;6 613
associ at ed wM@P6B36131  he circuit. For exanple, the internegkg (S P?equency

signal node (IFLO is sensitive to, i.e., wll propagate, interfering
signals fromthe carrier frequency signal node (RFLO i ncluding
harmoni cs of the carrier frequency. The 30 susceptibility of the IFLO
node to such interfering signals I ncreases as the di stance between
the I FLO node and the radi ati ng nodes, e.g., RFLO PA, etc.,
decreases. Thus, when the circuitry sho in Figure 1 is integrated
onto a single chip, and as the level of mniaturization increases,

WO 96/ 36131 the preferred embodiments describiéd/a¥edd O0&his may be

> done without departing from the spirit of the invention.
The preferred embodiment is merely illustrative and should
not be considered restrictive in any way. For example,

5 while the illustrative embodiments describe the provision

’ of a filter to reduce spurious signals resulting from
interfering signals propagated through an intermediate
frequency signal node (IFLO), those skilled in the art will
also appreciate that the present invention can be applied

10 to reduce spurious signals propagated throuéh other nodes,
e.g., the carrier frequency node (RFLO). This embodiment
is illustrated in Figure 4 wherein a second lowpass filter
120, tuned to the carrier frequency is inserted prior to
limiting stage 70. As in the previous embodiments, filter

5 120 could also be implemented as a bandpass filter.
Moreover, the exemplary embodiment of Figure 4 could also
be modified by omitting filter 100 if interference on the
intermediate frequency branch is not a concern. The scope
of the invention is given by the appended claims, rather

20 than the preceding description, and all variations and
equivalents which fall within the range of the claims are
intended to be embraced therein.
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I nt er modul atWeAMMBHuUCt s that arg—sufficiently close in frequelncy to
the internmediate frequency to avpTHIS SHEETeibAS“BEEFJ' on by the |owpass filter
40 will then be m xed at -bljock 6QEW Adgri he anfplitude-linited carrier
frequency. 10 This creates in-b +OUSs |s that are anplified at
bl ock 80 and transm tted. According t.o exenpl ary enbodi nents of

t he present I nvention, these spurious signals can be avoi ded by
filtering the input prOV|ded at the |nternema§eafrequency 15 si gnal node
to renmove the interfering signal (s) before they create internodul ation
products in the Ilaﬂgﬁgﬂ stage 20. A first exenplary enbodinent is
Illustrated as Figure 2. Therein the sanme reference nunerals are used
to denote simlar elements of the transmitter circuitry, and the 20
foregoi ng description d, thaserahsmittericonpicipgrat ed here by
reference. Note tha r o t

Figure 2 includes a bl ock rgprhgggﬁtegt ?%%&%%ﬁ& rﬁidb “hiéﬂ bkéé@%%? ﬁ%od&ﬁoefe
that al t hough Phe Fepgrancy sigeplioo s 25 |IIustrated as being di sposed
upstream of phase shifter 1@n intermedibate strdduzmthcynnofie whichipX¥esents an

appreci ate that thfh{éﬁﬁ%?ﬁgte freﬁg égalg?ggp?ss filter 110 of Flgure 3)

coul d be disposed

O.and limtin
with another filter pI%@@é“&B?rPFe‘&% Leh nodplateg §F§3e°’g§° q%’r% 30
| owpass filter canimeednsdi@hteo firequenterstghale frequency to renove

interfering sjgnal (s) receiweq:3b "gHechRrftMédts said modulated,
intermediate frequency signal using said carrier frequency
signal;

a first amplitude limiting stage inserted between
said carrier frequency node and said mixer;

15 a second amplitude limiting stage inserted
between said intermediate frequency node and said
modulator; and

a filter inserted between said intermediate
frequency node and said second amplitude limiting stage,

20 said filter tuned to said intermediate freguency so as to
reduce spurious signals transmitted by said transmitter.

'2. The transmitter of claim 1, wherein said filter
is a bandpass filter.
25
3. The transmitter of claim.z, whérein said bandpass
filter is centered about said intermediate freguency.

'4. The transmitter of claim 1, wherein said filter
30 is a lowpass filter.

5. The transmitter of claim 4, wherein a cutoff |
frequency of said lowpass filter is about 30% above said
intermediate fregquency. '
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to their propagation through the transmtter chain.
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limting stage 20 and 25 will receive a si gnal Mﬁth ar

interference content which, in turn, 35 will reduce the magn!tude‘of "thd *
I At er nodul atton products. 96/006:
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Thus, spurious signal output fronbg\/\ﬁﬁt@ ABBEEN [80 i s al so reduced.
The |l owpass filter can, for exanple, IREPEAGED cutof f frequency which is
set at about 30% above the i nternedrate fredquency. Those skilled in
the art wll 5 —-appreciate that any suitable cutoff frequency can be

used. " A lowpass filter 100 will, for exanple, renove

interfering signals at some frequency range abgve the

6. The transmitter of claim 1, wherein said carrier
frequency node, said intermediate frequency node, said
modulator, said mixer, said first and second amplitude
limiting stages and said filter are integrated onto a

5 single integrated circuit chip. '

7. Transmitter circuitry comprising:
an integrated circuit chip having a radio
frequency input and an intermediate frequency input;

10 an amplitude limiting stage disposed downstrean
of at least one of said radio frequency input and said
intermediate frequency input; and

a filter fabricated on said integrated circuit
chip which filters one of said radio frequency input and

15 said intermediate frequency input upstream of said
amplitude limiting stage.

8. The transmitter of claim 7, wherein said filter
is a bandpass filter.

20
9. The transmitter of claim 8, wherein said bandpass
filter is centered about one of said radio frequency and
said intermediate frequency.
25 10. The transmitter of claim 7, wherein said filter

is a lowpass filter.

11. The transmitter of claim 10, wherein a cutoff
frequency of said lowpass filter is about 30% above one of
30 said radio freguency and said intermediate frequency.

12. A method for reducing spurious signal
transmissions from a transmitter comprising the steps of:
35 providing a first input reference signal;

" This Sheet Has Been R laced
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i nternediate frequency to elimnate, for exanple, harnoni
f undanent al s generated by the (higher) carrier . freqm Iu)m"' u“|

However, according to anot her exenpl ary enbodi nent o the present *
i nvention il [ys in Figure 3, a bandpass filter 110 can be used
as an }Pﬁ’éhvetothe owpass filter 100 to reervE‘"’Tig’%"m“3

I nterference both above and bel DWHI&SHEETI SNSEBEEN E frequency. For
exanpl e, data clocks are potential sSQREPIABED. of interference which
bandpass filters could be used +efpve—Fhe filter 110 can be
centered about the |nterned|ate frequency wi th a bandpass range of,
for 20 exanpl e, plus or mnus 30% of the internediate frequency.

Those skilled in the art will appreciate thattOany suitable bandpass
range can be used. y providing a filter befg alimtin é)stage .
in the si gnal, path ofe™® ntiRdE1Rg fad £irst, BB“'EpE?T-’%‘E&" ®5

si gnal content casiguahwhleved Thus, the level of I ntegration of

performance. Since transmtters ITivent i on

are less sensitive to fﬁﬂ%?ﬂiﬁﬂbﬁﬁiéfs? inpywtreﬁeaen¢¢c§44m%baxu or

on a 30 sesi coglitfiimite Hintermoaulation ﬁwdnﬁ:ﬂﬁ créaltelll BPSSaid of irst
can be shortened. The i,nve Etl has been described with

reference to a inp“%nﬁ?q?ﬁﬂ i 5#988 . However, it will be readily
apparent to those skilled usinge said annlltmd¢1iqmi§9db|61rat $aput enbody

the invention in gaeéirdnde sigialotnar shfansisradyf second input reference
signal to generate a signal for transmission.

such circuitry can be incr A& Quﬁecond iﬁuge%grgéggzg}&

10
13. The method of claim 12, wherein said
step of filtering further comprises the step of:
using a lowpass filter tuned to have a cutoff
fregquency above said second input reference fregquency.
15
14. The method of claim 13, wherein said cutoff
frequency is about 30% above said second input reference
frequency. .

20 15. The method of claim 12, wherein said step of
filtering further comprises the step of:
using a bandpass filter tuned to said second
input reference frequency.
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7 . the preferred enbodi nents descri bed above. This may be done
wi t hout departing fromthe spirit of the invention. The preferred
enbodi nent is-()relﬁ%illustrative and shoul d not be consi dered
restrictive i éﬁ?‘ y. For exanpl e, 5 while the ill ustrat PCGRSENDSE? nent s
descri be the provision of a filter to reduce spurious signals
resulting from interfering signals propagated through an internediate
frequency signal node (IFLO, those skif2led in the art will al so
appreciate that the present invention can be applied 10 to reduce
spurious signals propagated through ot her nodes, e.g., the carrier
frequency node (RFLO) . This enbodi nent is illustrated in Figure 4
wherein a second | owpass filter "..120, tuned to the carrier frequency
Is inserted prior to limting J'age 70. As in the previous

enbodi nents, filter 15 120 e i npl enented as a bandpass filter.
Mor eover, the exenplary e be nodified
by omtting félter 100 if interfer
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of the invention is given by the appended clains, rather 20 than the

pr écedi ng description, and all variations and equi val ents which fal

W thin the range of the clains are i ntended to be enbraced therein.

8 CLAIMS: . 1. A transmtter conprising: carrier
frequency ndo¥M@9#6l¢h presents a carrier frequency signal; PCIISEBG!OO%I an
I nternmedi ate frequency node which presents an |nterned|ate frequency

si gnal ; a nodul at or whi ch nodul ates data onto said

i nternedi ate frequency signal; 2/2 a m xer which upconverts said
nodul ated, internediate frequency signal using said carrier frequency

si gnal ; a first anplitude limting stage inserted between
said carrier frequency node and said m xer; a second

anplltude limting stage inserted betmeen §&|d i nternmedi ate frequency node

and sai d nodul ator; and RFLO er inserted at an input of
sai d second anplltude limting st tdﬂﬂe | ate
freguency so as to reduce spurious signal ansmtted by saidtransmtter.

wherein said carrier frefuency node, said internmediate frequendy node, said

10 10 20
o [T ‘ ( P 60
e, oo bt Lt | | Py

60

}

7 25

{
).
un =) N\
K]

'30

- 90
{
w  PONER LOOP —e-

Fig. 3

FRON PA

120 0
RFLO \
B\ bl 1w
0
F < 2 ! 0 5 80
JFLO 90 -
—"_\_‘[ oF¢ ™ “”_I”@__—&_ Py
; I3
o
FRON A PONER L00P -

Fig 4
SUBSTITUTE SHEET



AmecnrD c6P7

modul at or, said m xer, Jﬂlmmmlﬂ":ﬂuwmnd anplitude limting stages and
saldfllter are |ntegrate tegrated circuit chip, and
wherein said spurious S|gneﬂs ‘reSult fYfomintd }V ween sai d

i nternmedi ate frequency signal and interfering %m pigyfrom nodes
of said integrated circuit chip. 2. The transnitte f claiml1,

wherein said filter is a bandpass filter® 8.9 NOVTHE8t jafsmitter of
claim 2, \Mﬁ\”ﬂsn sald bandpass filter is centgrdd about said ijnfernedi ate

frequency Thetransm’tter of cljaim1, wherein said filter is
alowpassfllt ftransmtté ein a
cutof f frequency of ﬁ.sal &%5 lﬁff

internediate freque §_’ e §'§ ng:

an integrated ci r cuP Wé%f’ﬁ“d“’a% &sﬁieeﬁ%sy [ npu %ﬁ{‘é“%&

I nt er medi é’lgéalfrequency I nput ; I t yde I | m ting stage
fabricated on said ?@%e‘%}m@m@fiﬂﬁ%ﬁ?‘ﬁ%ﬁ‘?&’@lg@% scx AlRngk  at

| east one of said radnmeﬁwmqhuup@pvﬂmaldmmadnﬁeﬁﬂm&%‘ﬂ@CY§@%ncy
i nput; andsing said carrier frequemyfsignekr f abricated on said integrated circuit
chip which filters afstimpliidé limidhg sthgeisatd beiween said carriea firtquericy modeli at e
frequency ahdpail miR&t r eam of sal d arrpl Itude limting stage,
wherein said filter jisgs.4aQ &?é\&aé Beﬁ%bﬁlsmtémgtél mting
stage so %gﬁ&g&?%ggné% &lat%i"gﬂﬁ S ansm tted by said transmitter
circuitry, ermsenedatanmputofsmdsecondamphtudehmmng stage and tuned
to said: mtermedlate frequency so as to reduce spunous signals u'ansmmed by said
transmitter,
wherein said carrier frequency node, saxd intermediate frequency node, said
modulator, said mixer, said first and second amplitude limiting stages and said filter are
integrated onto a single mtegratcd circuit chip, and
wherein said spurious signals result from intermodulation between said
intermediate frequency signal and interfering signals eminating from nodes of said
‘integrated-circuit chip. -

2. The transmitter of claim 1, whcrem said filter s a bandpass filter.

3. The transmitter of claim 2, wherem said bandpass filter is centered about
sa1d intermediate frequency.

4. The transmitter of claim 1, wherein said filter is a lowpass filter.

5.  The transmitter of claim 4, wherein a cutoff frequency of said lowpass filter
is about 30% above sald intermediate frequency

6. Transnuuer cucmtry comprising:

an integrated circuit chip having a radio ﬁ'equency input and an intermediate
frequency input;

an amplitude limiting stage fabricated on said mtegmed circuit chip and
disposed downstream of at least one of said radio frequency input and said intermediate
frequency input; and

a filter fabricated on said integrated circuit chip which filters one of said
radio frequency input and said intermediate frequency input upstream of said amplitude
limiting stage,

‘wherein said filter is positioned at an input of said amplitude limiting stage
$0 as to reduce spurious signals transmitted by said transmitter circuitry, said spurious
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transmitter of claim6, wherdin®satd %ilter is a{BH

8. The transmtter of claim7, wherein said bangy
about one of said radio frequency and said inter

9. The transnitter of claim6, wherdin said f{l
10. The transmitter of claim9, wherein a cutoff - Sfeccd
| owpass filter is about 30% above one of said raglio frequency and sai d
I nternmedi ate frequency ‘WO 96/ 36131

PCT/ SE96/ 0 gn]aﬂ resultmg from intermodulation between interfering slgnals eminating from nodes of
saxd mtegrated circuit ¢hip.

7. ‘The transmxttcr of claim 6, wherein saJd ﬁltcr is a bandpass filter.

8. The transxmttcr of claim 7, wherein saxd bandpass filter is centered about
: one of said radio frequency and said intermediate frcquency

9, The transmitter of claim 6, wherein sa1d filter is a lowpass filter.

10.  The transmitter of claim 9, wherein a cutoff frequency of said lowpass filter
is about 30% above one of said radio frequenicy and said intermediate frequency.



10.
SIQnaI
filteri

]
Ay
i

& anplitude limting said first

provi ding a second
ng said second i nput

ref erence si gnal
i nt ermodul ati on products created by said first

input referen
ref erence si gn@&oblk{g -5
5 elimnate RTMP

I nput 4.,:% &@Iﬁt,
first input el eferente

i nput
to

Flintlisvigen 12 nb, 5-191 54 Sollentma (SE).
ORNEVING, Goran; Soldatvigen 2B, S-191 73 Sol-
lentuna (SE).

{74) Agents: BOHLIN, Bjom et al;; Telefonakticbolaget LM Eric-
m %uﬂb)l), Patent and Trademark Dept., S-126 25 Stock-

~and using said anplitude-limted,
-sd gnal and saide(Eﬂbred sewundnnmpqyu @nmmmxm»slgnal gZnerate a
signal for transn155|on “ﬂ%%ﬂnethod of cIa|n112 wherein
sai d m%mﬂ PYRIISHED HNPER JHEFATENE N TREATY (PCT)
usi ng T(dlmﬁannmimehmmﬁmm ¢ 0 havel a m)qmmmpuimm* abovevm
second |i npRd4E HO€HV3GHY equency. 15 A : 14. The method of claim 1
wherei§ said cutof f frequency i a (#3) Interpatipnal Fyblisatian, Dage: sét%ﬂ""ﬁdﬁéf“““)
refererce ﬁmmequenc : The nethod of CI%%%&%%%B%QEJ&&QY
sai d "st| &Y Iggpras W%&qurt?@'ﬁ%f@% S o e G, TS,
usi Ng" & carelRsbe! Fiilng DEE: tunedomﬁﬁmn&};and JP, XE, ké) e xuzeg Es.m.w.nv.mv,
frequency. MG, MN, MW, MX, NO, NZ, PL, PT, RO, RU, 8D,
_ 5. S1, SK, T3, T, TR, TT, UA, UG, UZ, VN, ARIPO
(30) Priority Data: (KE, LS, MW, SD, SZ, UG), Eurasian patent (AM,
08/440,360 12 May 1995 (12.05.95) us AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT,
BE, CH, DE, DK, ES, FI, FR, GB, GR, [E, IT, LU,
NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA,
(71) Applicant: TELEFONAKTIEBOLAGET LM ERICSSON GN, ML, MR, NE, SN, TD, TG).
mwnwmmmS4xasmmndma%y/
(72) Inventors: CARLSSON, Mats, Lennart; Vallstigen 22, S- | Published
172 46 Sundbyberg (SE). NYSTROM, Jan-Christian; With international search report.

(54) Title: SPURIOUS SIGNAL REDUCTION IN RF TRANSMITTER INTEGRATED CIRCUITS

(57) Abstract
A method and system for reducing spusious

signaleomentinuamnum:sdewrlbed. A lowpass or bandpass filter can be inserted
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