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PCT/ 1 B97([ 00456 1 "A receiver, a denodul ator, and a denodul ati on

nmet hod" ' The present invention relates to a
guadrature receiver conprising a - denodul at or for denodul ati ng phase
and/ or frequggyonsRgdul ated signals, which denodul at or PCIIBITOLS6TEANS

for generating pulses froma quantised internedi ate frequency phase signal

generated i.f mvégg%mgul%ﬂe%a%mgﬁﬁ&pﬁgm nerating neans for

generating a recon- ruct signal fromthe pul ses.

The present invention further relates to denodul ator and to a
denodul ati on nmet hod. Such a receiver can be a cellular or cordless

t el ephony receiver, a pager, or the liKke. 10

A quadrature receiver of this kind is known fromthe British Patent

Appl-i cation No. 2 286 950. Herein, a quadrature receiver is described
wherein an internedi- ate phase signal is quantised by hard-limting

i ntermedi ate frequency Thegtesdntinventignmelates waajnadrature peceiverctomprishipoall d have
a phase respl uti

on that is sufficient, in, view of e yector raqtation per 15
recei ved d I?mb%“t mogylating phase plier frequency, m#p%f%ggm?% “ﬂP’E}bé‘?’F@d de
a Tecei ved cgidpAses mean$ fdi fitherafiny pulécs fidin & iqidhtisétDinteimblian freqentyphasdd el
resolution is achieved by generatjng ., additi onal axes internediate to
i n- phase arﬂ&nﬂﬂfﬁ‘éﬂ‘hgﬁr’@ceﬁ‘ﬁgs‘é‘? 9?’6*’@8 signal.gengrafing {iFans 1o geparating a recon-
rati omety i GuG&EPbaBband sighaliftam!the palsgghase signal is dermpdul ated by form ng
a series a positive and negatiye pulses fromthe quantised phase

signal, by supplying th@’%é@@é 1pvgnlipny “h?fo%ii‘ﬁﬁémdﬂn atghandotp tar dl imting
the filter gdmpgitaich mtRsd! $iltn gl;]reéekx%rfcﬁ%e h RaluldrbriddftIR @Bphony redeReR) ¥ ©F

the quantisation step in the ase signal is reduced, in such a receiver
there can ®agar) orthe likse considerable data jitter that can cause inaccurate
dat a detection.

10
A quadrature receiver of this kind is known from the British Patent

Application No. 2 286 950. Herein, a quadrature receiver is described wherein an intermedi-
ate phase signal is guantised by hard-limiting intermediate frequency guadrature signals. Such
a receiver should have a phase resolution that is sufficient in view of the vector rotation per

15 received data bit of the quantised phase signal in order to properly decode a received data
signal. In this British application a proper phase resolution is achieved by generating
additional axes intermediate to in~pﬁase and quadrature phase signal axes, e.g. by means of a
ratiometric combiner., The quantised phase signal is demodulated by forming a series a
positive and negative pulses from the quantised phase signal, by supplying the series to a

20 lowpass filter and by hardlimiting the filtered series. Despite of the fact that in the known
receiver the quantisation step in the phase signal is reduced, in such a receiver there can still
be considerable data jitter that can cause inaccurate data detection.

25 It is an object of the present invention to provide a very accurate
quadrature receiver that is low cost and has reduced power consumption.
To this end the quadraturé receiver according to the present invention is
characterized in that the baseband signal generating means is arranged for determining
whether two successive pulses have a different polarity, and, if so, for generating a



25 ' It is an object of the present invention to provide

a very accurate quadrature receiver that is | ow cost and has reduced
power ‘consunpti on. To this end the quadrature
recei ver accg@igbhaghei 0 the present invention is char act %ﬁﬁgﬂtﬂsst hat

t he baseband signal generating neans is aZranged for deternining
whet her two successive pul ses have a different polarity, and, if so, for
generating reconstructed baseband sigifial dransitipn at a predetermined réconstruction instant betweenpthe
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adapt t ances W thi n ‘one bi

embodi ment fuiction qfitransmittereparascasers and servostricted data anidethp dersedulator can be made

i nventi on, “ﬁ ﬁ@@&{o ERE GRlanAg \Liﬁﬂngﬂé ?ﬁ?eii&?.m the intermediate
frequency phdse signal conprise palrs o rross-coupled differentiating
means of which inputs akleartenpddigentof a quadmtire rereiver adsoadinghtosthapeeserit whi ch

out puts ar 'Ep‘ﬁﬂ f Vil d] : . : rew.t h,
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SHch 2 sol urdthufFrancnss oY, FRSR Blptls 438 PRSI e BR PR RV Pen e
r econst r ucipulkes. rHeréwith, assimplet theanp ipronided forcgenerating the pulses. In the known

receiver as described in said British Application No. 2 286 950 positive and negative pulses

are generated by means of state comparison means. Such a solution will not function

25 appropriate in combination with the reconstruction method as of the present invention
because when it is embodied in an asynchronous logic mode, glitches are generated deterio-
rating the performance of the reconstruction method according to the present invention, and
when it-is embodied in a synchronous or clocked mode, it causes data jitter that cannot be
eliminated anymore due to the fact that a clock used for the clocked mode will not be

30 synchronised with the data signal and will not be correlated with the jitter. Accordingly, the
means for generating the pulses according to the present invention, not making use of states,
very advantageously cooperates with the reconstruction method according to the present
invention.

In an embodiment of a quadrature receiver according to the present



because when it is enbodied in an asynchronous |ogic node, glitches are
gener at ed: det eri o- rati ng the performance of the reconstruction nethod
according to the present invention, and when it is enbodied in a

synchronous owoetgged node, it causes data jitter that canng E:FR&I(
elimnated anynore due to the fact that a & ock used for the'c mﬁ‘rmde

wll not be,30 hronj sed with the data signal and will not be
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very advant %geouslﬁ C00 éaat es W|th t he reconstruction nethod according to

t he present hase signal improving the overall perfosmancecofisheireseiver.of a

quadrature receiver accofglp &fwmﬁ,ﬁ&ﬁnﬁm te
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network fbr IF &eﬂmgm Mosg meal’afdﬂmxgmngdme frequéncy ishopid e anwme suchcthatvisoth

| -signals angds §w1§ég§ vé—g,_[ fGrdgat e additional axes can be

matde  in the quantise Sl gnaPel nprovi ng the overall perfornmance of the
receiver. In a preferred enbodi nent, the

i nternmedi ate frequency is a so-called zero- 5 I F frequency. Mre

geheral ly, the internediate frequency should be IowIF such that both

positive and negative puThepresent itvention witbinow be described, by way of exg.mpleo with he

pr esent Ve now be de Cri. bed way of example, wt
referencfeﬁto Pﬁg&at cth%rﬁ? § \RF%F\E\

Fig. | shows a block di aHfgamshbwﬁamwﬂrdﬁgwﬁofﬁ%hdﬁfur@?déél’b&‘ &¥dorldth gtﬁ%e
present inventi Fig. 2 shows a first fr quency

down- conver P& ﬁ""é"?‘é’bel ver according to the present invention,

Fig. 3 shows a second frBﬁuﬁ&ﬁdwﬂﬂ\ﬁﬁstmuéfc&‘ifovinfboﬂvér&??ﬂ X%ccﬁ/épgéé&ﬂ%to
to the pres&n i nventian, shows a

di agr am of e PreepLinentiodnal reconst ruct i on accordl ng to the present
i nventi as, Fxg 3 shows a sécofid frefuehiy Wﬁwﬁ‘-c%\le?t@hﬁoé‘p&e@y S84

for generat| ”ﬂ pul ses in 20 denvodul at or "according to the present
i nvention, € present ‘“"3“"0"' Fig. 5B shows a first enbodi nent of

signal reconstruction acgig! dishidwd #timing diagram of a baseband signal reconstruction
according to the present invention,

Fig. 5A shows a pulse count arrangement for generating pulses in a
20 demodulator according to the present invention,

Fig. 5B shows a first embod:ment of signal reconstruction according to
the present invention,

Fig. 6 shows a timing diagram for illustrating the operation of the first
embodiment, and

25 Fig. 7 shows a flow-chart of a second embodiment of signal reconstruc-
tion according to the present invention.

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

30
Fig. 1 shows a block diagram of a quadrature receiver 1 according to the
present invention, coupled to an antenna 2 for receiving RF-signals. The receiver 1 com-
prises a low-noise RF-amplifier 3 coupled to a frequency down-converter 4 for down-
converting the RF-signal to intermediate frequency signals IF1, IF2, IF3 and IF4 forming an



t he present invention, Fig. 6 shows a timng
diagramfor illustrating the operation of the first enbodi nent, and 25
Fig. 7 shows a flowchart of a second enbodi nent of signal reconstruc-
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Fig. 3 shows a second embodiment and preferred embodiment of the
20 frequency down-converter 4 in the receiver 1 according to the present invention, providing
quadrature signals I and Q. The frequency down-converter 4 comprises an interpolation
network for forming the signals IF2 and IF4 as interpolated signals of the signals I and Q,
the network comprising a series-arrangement of resistors 30 and 31 coupled between the I-
and Q-branch at a tap of which the signal IF2 is provided and a series-arrangement of
25 resistors 32 and 33 coupled between the I-and Q-branch at a tap of which the signal 1F4 is
provided, the resistor 33 being coupled to the I-branch via an inverter 34.

Fig. 4 shows a timing diagram of the baseband signal reconstruction
according to the present invention as a function of time t. A baseband data signal TDTA to
be transmitted to and to be received by the quadrature receiver 1 is shown, the signal TDTA

30 representing data of a first logic level "1* and a second logic level 0" and the data having a
symbol period T. According to the present invention, the receiver 1 determines the recon-
structed data signal DTA from the received signal RF after frequency-down-conversion from
a phase signal ® of a composite limited intermediate frequency signal formed by the signals
LIF1, LYF2, LIF3, and LIF4. In the example given, the phase signal ® represents phase



Proceedi ngs of the Wrkshop Anvances in Analogue Circuit Design, April 6-8,
1993, «  Katholieke Universiteit Leuven, 15 pages.
Fig. 3 shows a second enbodi nent and preferred enbodi mrent of the 20
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is generated. For a virtually perfect reconstruction, the pr esent
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for offset-FSK, it holds that the frequency difference in frequency offsets of a "0" and a "1"

25 datum is ¢/2%. In the example given, FSK-modulation is applied so that the reconstruction
instants are in the middle of two successive opposite pulses, i.e. in the middie of the pulses
PP1 and NP1, NP1 and PP2, PP3 and NP2, NP3 and PP4, NP5 and PPS, and NP6 and PP6,
assuming sufficient quantisation levels. The number of quatisation levels needed for
reconstruction is a function of the minimum phase excursion within the symbol period T.

30 Apart from the reconstructed data signal DTA, an iinperfect reconstructed data signal IMP is
shown that would have been the result of an imperfect reconstruction method only using the
information comprised in the pulses at the instants that such pulses would occur. The signal
IMP is not an exact replica the baseband signal TDTA, whereas the signal DTA is.

Fig. SA shows a pulse count arrangement 50 for generating puises in the
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t he peniods. In the base’ban 51gn generating means 80, respective voltages V, and V, are
generated from the positive and negative pulses, and herefrom voltages V, and V, that are
proportional to the desired variable time delay that is half the time between two successive
opposite pulses, in the case of FSK-modulation. To this end the positive and negative pulses
control respective switches 81 and 82 parallel to capacitors 83 and 84, through which load

30 currents flow generated by current sources 85 and 86 when the switches 81 and 82 are open.

The voltages V, and V, are formed across capacitors 87 and 88 coupled to the capacitors 83
and 84 via respective amplifiers 89 and 90 sensing the voltages V, and V, at the capacitors
83 and 84 and via switches 91 and 92 controlled by the positive and negative puises. For
controlling the switches 91 and 92, the positive pulses PP1, ... are fed to a set-input 93 of an



10 inverter 59. Qutput signals at outputs 73, 74, 75, and 76 are fed to
I nputs of.the adder 60. Herewi th, a phase-sensitive denbdul ator is
achieved in which the pulses PP1, NP1, ... are generated. The

denodul at or 1&vdswd2lar conprises a pul se spl7i tter 61 for splipdiiag7ibdass
stream of positive and negative pulses’PPl, NP1, ... into separate
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del ay that WO SHCCES S A6 pu ses, in
the case of bég providedttiycsurrefinsdukces 180 dnd hél. mmfbmuag adthgaseyahnd/&', |fmknsthe

control respegtlye vm es. 81 and 82. parall Clt
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formed across_ca s.87 d 0, ed to the.c aC|t rs.83 d 84
via respecti ¥ % ﬁ@ﬂ%? E!F’ém’é?Qﬁgrﬂggdgsﬁﬁ%ﬁﬁ "Croseing oY volgges, ¥, ﬁ’{f’? |
capacitors deternfifie fhieCpolnts 8 timeiwhef thé tbh&&tr@dte@hfke&a&dcmgm DiTlAckhshy nidke a

positive and ,neqgative pul ses. For controlli the tch and 92,
Phe post t | vesigtal dmasiBh o 55 To gt 8 Rerfact TECORALIANOP gk S e he Sighal DTA from the

WO 97/ 42741 yohages V, and V these voltages are fed to an RS-fli ﬂop 116 of wh:ch 2 reset-mput 117 is
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fed to a %ﬂese?upiq#ﬁattheg F {‘Fe %a?$$§gp%ﬂe8 is ggg\i}éﬂv‘gé&uh@t%{ 159 B‘P“SE‘H’@ ‘of

SR-f1ipflop fedpRdp P16isFaihdralsedtodiesdt the! fiphops ﬁ)O/:QJdtl@ﬂeAﬂléuipﬁi m bfier
97 for controlli ng the switch 92, and an inverse out BUt 98 of

SR-f1ipflop Bipflepdié ds wgddo reset the flipflop 108, gheutput 19 being soupled 1|°| ahgesqtﬁeput
switch 91 vi 9

reconstructi ggn@‘s’ﬁ/gl%a 1(?02‘52@21} Pa%%ligtoﬁthgﬂ ut ultlbgseuse? 9 WS@&@?* 1pl op
94 and 104 tha gntam. 12Vrbeingdcoupled ity a gesetinpue122sefthe ﬂlnjbpelﬂ&-t e volt ages V5
and V6 t %t start and i ncf‘i‘é?‘ﬁ%hows a timing diagram in order further to illustrate the operation

of the first embodiment. At the output 96 of the flipflop 94, the imperfectly reconstructed

signal IMP is available, as described. The signal IMP is a coarse approximation of the
transmitted data, of which the data values are right but of which the timing of the data
transitions is still wrong. The switch 81 is closed by positive pulses and the switch 82 is

30 closed by negative pulses. If the switch 81 is closed by a positive pulse at the time t,, the
capacitor 83 is almost immediately discharged to OV. If the switch 81 is opened thereafter,
the voltage V, increases with time until the next positive pulse arrives. Similarly, the voltage
V, is generated between switching instants starting from the time t,. The voltages across the
capacitors 83 and 84 are sensed by the capacitors 87 and 88 at the time instants when a data



with tine at data transitions in the signal IMP. This is achi eved by
coupling the voltage differentiators 97 and 99 to simlar swtched
current sources as for the generation of V1 and V2, formed by
SR-f1ipflopsyiifasiag 101 to which respective set-inputs 102 and. O3 fhe 10
control signals CIl and CT2 are fed, and which respective révéerse outputs
104 and 105 control switches 106 and 107 across capacitors 108 and
109. When t¥RASHigN QSIS nw@ %sml P having the gppesitersizn aeregangs the witeges0¥: andd
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h
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t he vol t age V2 is ge ween svmt I nstants artlng rom
t he ti n@0t MionTdecordisigt tadhs presend dnvention. In this cxap@cbmem theggajomphrgaf the dardwared

by the capagidQifert 4s 30riBc &h deYeplabdioy QE}%%WBEP?D%P&@& Processor),
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PCT/ USQ7/ OCot3be like. Le. t therpxﬂﬂes BR1,0NBly . ane fed® @i ipput por\6f the DSPeandHbe
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detail), is programmed according to the shown flow-chart. At an internal clock (not shown in

25 detail) of the DSP, the signs of the pulses, together with their times of occurrence are stored
in a DSP-memory (not shown in detail), as indicated in block "RETRIEVE
DEMODULATOR PULSES" of the flow-chart. Then, the program searches for successive
opposite pulse pairs, as indicated in block "SEARCH SUCCESSIVE OPPOSITE PULSES".
Thereafter, the program determines the predetermined instant between such pairs of pulses,

30 indicated in block "DETERMINE PREDETERMINED INSTANTS IN PULSE PAIRS".
Next, an updated time table is determined indicating the instants of determined output data
transitions, indicated in block "GENERATE UPDATED TIME TABLE". At last, the
reconstructed data DTA is generated at an output port (not shown in detail) of the DSP at the
instants as determined by the updated time table, a "0" to "1" transition being generated after



is prevented that the signal value of the signals V3 and V4 is changed when

a nunber -of positive or negative pul ses occurs in succession. This is
due to the fact that only the tine 5 between two successive pul ses havi ng
opposi te si grwo9743741 nt er est. Because t he gpltages V3 apdTNEOTAVS6

proportional to the tinme distance of two successive pul ses of opposite

sign, these < 4 . . . i ¢ -

deter ni ne. ¢ APy Bubeima% 4 7o TR Uihiub beibg ferftfitad fterd fFRafY dife So i s

transiti on oletermined atywhat nolm of time 4ndi ipfwhich diogtips theadata charigest Quiputtingtof the

"0" transi ti‘ﬁ&, ?‘R%H«f&(gteldqﬂ b}&% .J'O'?U Tdﬂ.ewi th, the flipflops 100 and
a g i me” del ay,

101 i ndi cat e, er-a I've Rat a transition in the

rel evant direction of the signal to be reconstructed will occur. So,

if the flipflops 100 and 101 are set, the capacitors 108 and 109 are

char ged by the current sources 110 and 111, to start with tine
instants t2 and t3, respectively.. The vol tages V7 and V8 are forned as
descri bed before, and zero-crossings of the voltages V7 and V8

deternmine the transition instants of the reconstructed signal DTA. The
negative reference 15 voltage V[err], also determning V7 and V8,

determ nes the total delay between a transition in the original data
signal and the reconstructed data signal. In the enbodi nent given, this
del ay shoul d be between one and two synbol periods, |ess than one
synbol period causing causality problens and nore than two synbol
periods | eading to undetected transitions. - Fig. 7
shows a flowchart of a second enbodi nent of signal reconstruc- 20 tion
according to the present invention. In this enbodinent, the major part of

t he hardware enbodi mnent as descri bed can be replaced by a programed
DSP (Digital Signal Processor), or the like. 1.e., the pul ses PP1,
NP1, ... are fed to an input port of the DSP and the reconstructed

data becones avail abl e at an output port of the DSP. The DSP (not shown in
detail), is programmed according to the shown flowchart. At an interna
clock (not shown in 25 detail) of the DSP, the signs of the pul ses,
together with their times of occurrence are stored in a DSP-nenory
(not shown in detail), as indicated in block "RETRI EVE DEMODULATOR
PULSES" of the flowchart. Then, the program searches for successive
opposite pulse pairs, as indicated in bl ock "SEARCH SUCCESSI VE OPPCSI TE

PULSES". Thereafter, the program determ nes the predeterm ned instant
bet ween such pairs of pulses, 30 indicated in bl ock "DETERM NE
PREDETERM NED | NSTANTS I N PULSE PAI RS". Next, an updated tinme table is

determ ned indicating the instants of determ ned output data

transitions, indicated in block "CGENERATE UPDATED Tl ME TABLE'. At last, the
reconstructed data DTA is generated at an output port (not shown in detail)
of the DSP at the instants as determ ned by the updated tine table, a
"0" to "1" transition being generated after WO 97/ 42741
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a positive pulse, and H!',nuuwwﬂl’mmmtion bei ng generated after a
negative pulse. So it I what point of tinme and in which
direction the data changes. CUtputfinb of the data DTA is indicated in

bl ock " QUTPUTwDb#42741 WO 97/ 42741

10 . PCT/1B97/ 00456 10  CLAIMS | CrmomoNdss,
A quadrature Lver conprising a denodul ator for denodul ating phase
and/ or frequngﬁﬁhDdulated signal s, which denodul ator conprises neans for
generati ng pul ses froma quantised internedi ate frequency phase
signal generated in the receiver, and baseband signal generating’
nmeans for generating a reconstructed baseband signal fromthe 5 pulses,
characterised in that the baseband signal generating nmeans is arranged for

determ n- i ng whet her two successive pul ses have a different polarity,
and, if so, for generating a reconstructed baseband signal transition
at a predetefmned recons{ pikdr loBsidy '

pul ses. f2. 4 t%[é qﬁ r%{vgp@ﬁrﬂ\eﬁggi%%ﬁrmglgﬁ%g%é%@gﬁcﬁgﬂr}*ﬁ,

wher ei n t he andlosfeaquencyimedulzied signalsa rwhi¢hsdeimedulatormeemprisesamebms dar genemting

nodul ati on nmeth S S Jd he signal s _sych. that the
instant is y&*ﬁiﬁ%ggﬂﬁ?ﬁ%&&g@%ﬁ% figpal ﬁé%“r'n‘fd:.t]m the recgiver, and

A quadr at ur ebassband sighalagenemting) meins for generatinguhetistruétbd basebliadaiged! Fo@nae S
ot L8l Y 5 80 S S e R LA

quadr at ur e riag aheéter 6wie Sucdessive tpRlsed hava a’diffelent ﬁumtthmﬂw, Foregeneiafiiglas
are offset fre uen%ﬁhift keglgp siﬂlnals and the distance i,s a function of
a frequency TGFqnstrpcted baseband signal transition at a prodetrrmined recanstruction dnstang between the
to claim2, pwoasuedessivd)pulsaadul ated signal s are Gaussi an mni mum shift
keyed signals and the distance is a function of a so-called BT- .
product of tie Gaussi an rfbAvAdEAtRE Teeiyes agcording to claim 1, wherein the reconstruction

10 instant is determined dependance of a modulation method used for modulating the signals
such that the instant is optimally adapted to the used modulation method.
3. A quadrature receiver according to claim 2, wherein the modulated signals

are frequency shift keyed signals and the distance is substantially in the middle of the two
sucessive pulses.

15 4. A quadrature receiver according to claim 2, wherein the modulated signals
are offset frequency shift keyed signals and the distance is a function of a frequency offset.
5. A quadrature receiver according to claim 2, wherein the modulated signals
are Gaussian minimum shift keyed signals and the distance is a function of a so-called BT-
product of the Gaussian modulated signals.

20 6. A quadrature receiver according to claim 2, wherein the modulated signals
are multi-level frequency shift keyed signals and the distance is a function of transmitter
parameters and reconstructed data, and wherein the demodulator comprises means for
adapting the distance within one bit period in dependance of the transmitter parameters and
the reconstructed data.

25 1. A quadrature receiver according to any one of the preceding claims
wherein the means for generating the pulses from the intermediate frequency phase signal
comprise pairs of cross-coupled differentiating means of which inputs are coupled to
quadrature branches and of which outputs are coupled to a combiner for providing the
pulses.



20 6. ceiver according to claim2, wherein
the nodul.ated si gnal S”m“mnmnmr‘”mevel frequency shift keyed signals
and the distance is a funtti'on®f Stré&nsmitter par aneters and

reconst ruct ewokaarsiand wherein the dem)d%at or conpri ses NMaUTABHII0456
adapting the distance within one bit peri i n dependance of the
transmttergparaneters e reconstructe

A quadr at ur§ receiver ac&ﬂ“aﬁ”ﬁij“% Ewﬁlﬁff aé:ﬁ%rdgﬁgt? g”??%c“gﬁfﬂﬁaﬁrmer

wher ei n t hecomprisss &m intgrpolation hetyotkhfor fodming interpoluted signals drome quasitatusierrecpinadcy
phase signa LisS pai rs of cross-coupled differentiating neans of
whi ch i nput s’ﬁ?ﬂ 3‘5ﬁ§? quadr ature branches and of which outputs
are coupl ed9f o a conbi nea cfembdﬂamlfah degnodiiating phas® ehd/esfrequency modulated WO
97/ 42741

PCT/ | B97P00%guls, which demodulator comprises mms&“q%%‘&?&!‘& pulsesfom aquagtised, g ng to

claim7, whikgmediaferréqaemiyase signad %Biibﬁt&ﬁﬁm #Feckive raB@ badebaidl gﬁay»?
form ng interpol ated signals from quadrature received | -signal's and

Q si‘gnal s. meansgfor generating a reconstrugted; bassband #iggal from the pelers) gk
and/ or freqieiiavebams sipmi %@nerﬁungsﬂn%ﬁ'@anﬂiﬁb& oot AiHiAY Rheth@ VO s%@&sﬁ?@”s

for generating pul ses_froma quantised i nternedi at'e frequency phase

si gnal geneP‘&#@d‘al"%adhff@E’!ﬁ m&qmy a0, Besgefs)arsenwgmaa rqgemmawd baseband signahs

for genggpat r r@&ﬁg‘p@dggm éc’é?ﬁ\r
char act glbl se |tﬁmt e baseban s?%sgig ener at| n rreans alp lar ranged
for deternm M.ng V\/net her A\Abmdvdammod for qauioduiauﬂmpmsaanﬂ/érfkapnncy

[ ansi 11 on’ Bpdulbied Shnpls ln, WRF pakiss BereFiial b Wi A REBRE4al Aoy

successi ve phasssignal, and a ¥€onstructed baseband sigral deganeiatelt from theeplised, Elmaracterised

denodul at i ng pha nd/or fre uenc ed si.gnal in which,pul ses
are gener at eo‘%& (?)m g liT |se§l éﬂ‘%ﬁ?b “ﬁ%gﬂ@&?%m"?p‘ﬂ%ea@dﬁ%’,a
and a r dSonmconstrisetdd lbaseb.’mimigml gamsitionsis gemeated avla predeteiniifeddtecomttruction instant
characteri S%S that it f det erm ned whether two successive pul ses
have a diff &7 ¥R tBSPg?IS‘t‘WﬁCP - a 15 reconstructed baseband signal
transition is generated at a predeterm ned reconstruction instant

bet ween the two successive pul ses.




