Castillo Gran & Asoelndos XU
ABOGADOS

129
/
/
Seflores
DIVISION DE SIGNOS DISTINfIVOS
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
Bogots, D.C.
et ‘;;mum Y CEERLTD
L] 2P e iss:
Focha OR0): 2839-11-27 1043123 Filiess 57
Trwite : CRPIEMESD  EBISTAY 39 COMEE:
Re.: Expedients No. 000-73.259 Dependrociar 200 DIVISIE) B KUEWS CREACITES
SOLICITUD DE PATENTE

TELEFONAKTIEBOLAGET LM ERICSSON

Debidamente traducida, adjunto acompafic le copia oficial de la solicitud de
pafente bésica Sueca No. 9903532-1, Ia cual le solicito agregar a este
expediente para los les respectivos.

De Usted atenta )

AN CASTILLO u

T.P_No. 2978 defC.S.J. _~
/

.E




" PRV

PATENT- OCH REGISTRERINGSVERKET | % °
Patentavdelningen
Intyg
Certificate
a8 74,

dlirmed intygas att bifogade Xoplor dverensstimmer med de
bandlingar som ursprungligen ingivits till Pateut- och

> %

o z

© % % @'  registreringsverket i nedannimnda ansikan.
w

t
<

V

% J

. This is to certify that the annexed is a true copy of
the documents as originally-filed with the Patent- and
<y \_3"" Reglistration Office In conmnection with the following
d e pateat application.

(71) SYkande Jiren Yuan, Lund 5E
Adpplicant (»)

(21) Patentansdiningsnummer 9903532-1
Patent application mumber

(86) Inglvningsdatusm 1999-09-28
. Date of £iling
Stockhola, 2000-11-01

Fér Patent- ock registreringsverket
For the Patent- and Reglstratiom Office

Asa Dahlberg
Avglit
Fee 170:-
.'- v
]
B e Shaeem  wmme, M Mfeas
REGISTRERINGSVERKET - PATOREG 8 08-888 03 85

SWEDEN 3-102 42 STOCKHOLM Vx 08-782 25 00

7|



19994928 2-
JIREN YUAN Huvudiczen Koseon
VERSATILE CHARGE SAMPLING CIRCUITS
ABSTRACT

A charge sampling (CS) circuit samples a signal by intcgrating its corrent in a given time window,
and the resulting charge represents the signal sample at the center tims of the window. A band pass
charge sampling (BPCS) circuit consists of two switchas, a weighting-and-sampling (W&S)
clement, an integrator, and a contral signal generator generaling a clock, an inverse clock, a W&S
signal and a resetting signal. Two ends of a differential aignal are applied to the two switch inputs
respectively. The two switches, controlled by the clock and the invense clock respectively, sre
turned on altcmately. Both switch outputs are fed to the W&S element input. The cutput of W&S
clement ia fed to the integrator input. It works in three succespive phases: resetting, sampling and
holding. During the resetting phase, the integrator is resst by the reastting signal. Esch sampling
phase includes n clock cycles, during which the signal current is welghted in the W&S clement and
intograted in the integrator. During the holding phase, the integratar gutput is held. The CS and the
BPCS circuits can have theix differential and paralie]l verions. The sampling capacitors used in the
CS and the BPCS circuits are much Iarger than that used in a voltage sampling circuit, resulting in
low noise and low charge and clock feed-through. The BPCS circuit is abnultancopaly a filter, &
mixer and a sampler, capable of working at radio frequencies. The center frequency, the bandwidth
and the adjacent selectivity can be set by the clock frequency, the number n and the shape of W&S
signal, particalarly useful for front-end sampling radio receiver and system-on-chip.

Voltage sampling is treditionally used for amalog-to-digital (A/D) conversion. In & voltage sampler,
a sampling switch is placed between a signal source and a capacitor. Between two sampling
moments, the capacitor voltage tracks the signal voltags accurately. At the sampling moment, the
switch is turned off to hold the cepacitor voltags. The two processes become incressingly difficult
when the sigaal frequency increases. For a given accumacy, thermal nojse and switching noise set &
minimum allowable capacitance while the tracking speed set & maximum aliowahlo capacitance or
switch resistance. It becomes impossible when the maximum is smeller than the mininmm.
Moreover, the clock jitter and finite tuming-off speed (nonzero sxmpling apertare) make the
sampling timing inaccurate. In fact, the bandwidth of a voitags sampling circuit muost be nsch
larger than the signal bandwidth. This makes direct sampling of high frequency radio signal
extremely difficult. Sub-sampling can reduce the sampling rate but not the bandwidth of sampling
circuit and not the demands on small clock Jitter and amall sampling aperture.

This invention uses chargs sempling instead of voltage sampling. It does not track the signal
voitags but to integrate the signal current. The bandwidth of charge sampling circuits does not have
to be much larger than the signal bandwidth. The capacitor uscd to collect the charge can have very
large capacitence to limit noises. Another important background is that for a radio signal, no matter
mmummmy.umm(ﬂumumm-mnmd
the full band between DC to the carrier frequency. It is therefore unneceasary to convert tha full
band but just the band with the signal. The invented BPCS eircuit fulfils this function exactly. In
short, it is simultaneously a filter, 8 mixar and a sampler, particularly nseful for front-end sampling

mdio receiver snd systom-on-chip.
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FIG. 1A is a charge aampling (CS) circuit, and FIG. 1B and FIQL 1C are its working waveforms
and frequency response respectively;

FIG. 2A is a band pass charge sampling (BPCS) circuit, and FIG. 2B is its working waveforms;
FIG. 3 is a differential BPCS circuit;

FIG. 4 is a parallel diffarential BPCS circuit;

FIQ. 5 is m illostration of the fileer function;

FIG. 6A snd FIG. 6B are the ideal frequency response and output sample waveforms of &
constant-weighting BPCS circuit with n=10 respectively;

FiQ. 7A and FIG. 7B are the ideal frequency responses of a constant-weighting BPCS circuit
with p=50 and n=500 respectively;

FIQ. 8A and FIG. 8B are the ideal fraquency responses of a Enear-welghting BPCS circuit with
=30 and n=500 respoctively;

FIQ. 9A and FIG. 9B are the ideal fraquency responses of s Gauss-weighting BPCS circuit with
=75, na87, 0=750 and n=870 respectivoly:

FIQ. 10 is 5 diffevential BPCS circuit i i

FIG. 11A and FIG. llnmh:mmﬂmn-mnm“mummm
and the resulting frequency reaponse respectively;

FIG. 12A and FIG. mmmwmmmmmmmgmmmm
the resulting frequency response respectively;

FIG. 13A and FIG. 13B are the implamentation with =599 in linear waighting st 1000 MHBx
and the resulting frequency msponse respectively;

FIG. 14A and FIG. 14B are single ended and diffarential active integrators respectively;

FIG. 15 is a two-atep BPCS circuit; and

FIG. 16 is o front-end sampling radio receiver architecture.

1. InFIQ. 1A, a charge sampling (CS) circuit 1 is shown. it conaists of a sampling switch 2, an
jmegrator 3 and a control signal ganerator 4 genersting a sampling signal and a resetting signal.
The shown type of the integrator 3 consists of a capacitor 3-1, u resetting switch 3-2 and an
optional resistar 3-3. The intogrator 3 may be in other types. An analog signal is spplied to the
input of the sampling switch 2. The charge sampling process involves three successive phases:
resetting, saropling (t; to t;) and haolding. The time from 1) to t3 is defined as the sampling
window. F10. 1B shows its working wavefosms. During the resstting phase, only the resetting
switch 3-2 is tumed on and the capacitor 3-1 is reset. During the sampling phass, only the
sampling awitch 2 is turned on, and the signal current is integrated onto the capacitor 3-1. The |
time constant is largs encagh to be able to obtain a lincer charging when the signal comes from
a voltage source (the ususl case). If the on-resistance of the switch 2 is too amall, the optional
rosistor 3-3 can be added, During the holding phase, both switches are in off-state, and the
output valtage of the integrator 3 is held for further use. A pair of CS circuits can bo used
together to produce differential outputs to cancel common mode effoots, using a differential
input signal and sharing the control signal ganerator 4. The CS circults or cirenit pairs can be
wdl-mwmmumh;mndmmbﬁedmmwmm
sampling points possibly less than the sampling window, byum-mmlumghdumplms
and reseiting signals. The signal carrent can be roprescntod as ()=Elsin(oheeqy), be=l, 2, ..

The total intograted chargo is Q=2Qi, where Qr=(T/an)cos(ontr +)-cos(atz)). lfl.ilihn
center time: of the sampling window, and 2At=(t3-t;) is the window width,
Qe=(2sin(cadt)/a)Isin{ayt+f)=2At(sin(aAt) (oA ain(ateth). Compared with the instant
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value of the ith component at 1,, k(t)=lsin(mis+4y), the difference is km2AKRin{aALV(AL), 8
sampling coefficient depending on frequency e and At. With thia coofficient, the ith froquency
component has been prcisely sampled at time t,. Since all frequency components are sampled
Bt Ly, the total charge on the capacitor oaturally represents the signal sample at t,, i.a t, is the
equivalent sampling time point. The frequeacy response of the CS circult dopends on the
fumetion sin(uw,At)/(ayAt), shown in FIG. 1C. Itz 3 dB bandwidth aquals Afye=1.4/(2mAt), L0, 1
Gliz for a sampling window of 450 ps, independent of resolution. For voliage sampling,
however, the sampling aperture must be smaller than 1 ps for an 8-bit resolution at 1| GHx.
Since the function sin{enA1)/(e;Az) is well definod, frequency compensation becomes possible.
Onec way is to let the analog signal pass through a astwork with a froquency responss of
(axAt)sin(anAt) before sampling. An alternative is to use digital signal proceesing (DSP) after
A/D converzion to compensate the frequency response.

In FIQ. 2A, a band-pass charge sampling (BPCS) circuit 5 is shown. It consists of two switches
2A and 78, a weighting-ind-sampling (W&S) clement 6, an intogmtor 3 and a control signal
genorwtor 7 genorating n clock, an inverse clock, a8 W&S signal and a resstting signal. Two ands
of a differential snalog signal are applied to the inputs of switches 2A and 2B mspectively. The
swilches 2A mnd 2B, controlisd by the clock and the inverss clock respectively, are tormed on
altemnately. Both outputs of switch 2A and 2B are fed to the input of W&S alemnent 6. The
current passing through the W&S element 6 is controlled by the W&S signal. The ontput of
W&S element 6 is fod to the input of infegrator 3. Thees successive phases are involved for
cach BPCS process: resetting. sampling and holding. FIG. 2B shows the working waveforms,
During the resetting phasa, the integrator is reset. Each sampling phase inclndes n clock cycles
forming s sampling window. The signal current through W&S clenent equals zero outsjde the
sampling window snd is weighted accarding to the weighting function (constant, linesr, Gauss
or other fuctions) within the sampling window. The weighting fonction depends on the
combination of the W&S clement 6 and the W&S =ignal. The three W&S signails shown in
FIG. 2B, conesponding to the three weaighting fanctions (constant, linear and Gaoss) ave
specifically vsed for a W&S element in which the current is linearly controlled by the W&S
signal. During the holding phase, the output voltage of integrator 3 is held for further use.

. In FIG. 3, a differential BPCS circuit 8 Is shown. It consists of four switches 2A, 2B, 2C and

2D, a differential W&S (D-W&S) element 9, a differential integrator 10, snd a contral signal
goneretor 7, as connecied. The showa type of D-W&S eleraent 9 consists of two perallel WS
elaments 6A and 6B, and the shown type of differential integrator consists of two parallel
insagrator 3A and 3B. The D-W&S element 9 and the differontial integrator 10 may be in other
types. The differential BPCS circuit § works in the same way as the single ended BPCS circuit
5 except to produce two outputs differentially. The differential BPCS circuit 8 effectively
cancels the common mode affocts and gives more accurate results.

In FIG. 4, a paralle] differential BPCS circuit 11 is shown. It consists of four switches 2A, 2B,
2C and 2D, a number of D-W&S clements 9A, 9B, ..., 5X, a number of differential

10A, 10B, ..., 10X, a multiplexer (MUX) 12 and a contral signal generator 13, as connacted.
Each pair of the D-W&S clement and the diffcrential intogrator, 9A+10A, 98+108., ...,
9X+10X, together with the switches 2A, 2B, 2C and 2D wark in the same way as the
differential BPCS circuit 8. The W&S signals end the rasstting signals to thess pairs, generated
by the contral signal generator 13, are ovenly time-interieaved. The MUX 12 mmitiploxes the
outpats of the differential integrator 10A, 108, ..., 10X to the differentiat outpuis when they
are in tho holding phase, controlled by the multiplexizg signals from the control signal
generator 13. As a whole, the perullel BPCS circuit gives & higher sampling rato and makes the
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time interval botwean two successive sampling points possibly less than the sampling window.
If switches 2C and 2D are removed, and the differential W&S clements and the differential

mupﬂunnqlnudbydngb-uﬂmﬂbmapmﬂdmmm

. In FIG. 5, the filtar fimction of the BPCS circuits is illustrated. From top-down, the frequency

increases from DC to 3f;, where f, is the clock frequency. Note that during the negative clock
phase the same signal is comnected oppositely, which is refiected iv the diagram by changing
the signal sign. The normalized amplitudes of resulting charges, i.c. the sums of the aress,
integrated in n clock cycles are listed in FIG. S respactively. It is obvious that far input signals
with frequencies much higher or lower than £, the charges cancel each other almost
completely, resulting in nearly zero output. For input signals with certain frequencies like £./4,
/2, 2¢,, ..., the charges ave compictely cancelled no matter what are their phases. For input
signals with frequencies nagr to £, the chargee are ouly partly cancelled. When fiy=t,, the
charges are fully added each other if it is in-phase with f. while fully cancelled when it is in n/2
phase with £ (not shown In FIG. S), There Is a bandwidth in which the signal charges can be
effectively integratod. Outside the bandwidth, the signal charges are cither completaly or
substantially cancelled. This is obviously a filter function. it means that the nolse with
frequencies outside the bandwidth will be cancelled as well.

In FIQ. 6A, the ideal frequency response of a BPCS circuit is shown, comresponding to »
mathcmatically accurate integration of the signal carrent in the sampling window. In FIG. GA,
n=10 and constant-weighting are assumed, maaning that the weight of the carrent is kept
constant in the 10-clok-cycle sampling window. FIQ, §A showa the fraquency response from
fia=0 to fig=81., where the y-axis is the maximum output amplitnde of different fraquency
components normalized by the maximum output amplituds in the whols frequency mnge while
the x-axis is input frequencies normalized by fo- It can be seen that the same frequency response
is repeated after fi.>2f. but with lower amplitudes. The output frequency £ equals ifi,-(2p-1)04
for 2(p-1). <P, <2pf., where p is an integer G21). When fi,=(2p-1)f., the output is a DC voltage,
and its amplitude depends on the phase relation of £, md f,. For a given p, ths ssne output
frequency ia obteined for input frequoncies f 1w (<(2p-1).) and i3 ((2p-1)f,) when (2p-1)6-
fimi=fins-(2p- 1), but their phascs ave different. FIG. 6B shows the output sample wavelaorms at
differsnt input frequencies with f,=1000 MHz snd both I (solid line) and Q (dots) phases. It
shows that the BPCS circuit is a filter, a mixer and a sampler gimmitansously.

. InFIG. 7A and FIQ. 7B, the ideal frequency responsea of & constant-weighting BPCS circuit

with n=50 and n=500 are shown respectively. FIG. 7A shows the fraquency response with n=50
in the mnge of O«fi,<2f; and in the fine range of 0.95f,<fi,<1.05{, FIG. 7B shows tho
froquency response with n=300 in the range of O«fiy<2f, and in the fine mnge of
0.995€ <1}, <1.005f.. k can be seen that Afy=0.018f, with n=50 end Afsa=0.0018f, with
n=300, i.e. the bandwidth is inversely proportional to n. The amplitudes of far-end froquency
components are redoced with the increase of n, but the maximum adjscent peaks in both cases
remain abmost unchanged, sroond 13 dB.

. In FIG. SA and FIG. 8B, tha {desl frequency responses of a linear-weighting BPCS circult with

n=50 and n=300 sre shown respectively, Linesr-weighting mesns that during the sampling
phase the weight of the current is first linemly increase and then linearly decroase, symmoetric to
the center of the sampling window. FIG. SA shows the frequency rosponse with n=30 in the
range of O«<fi<2f, and in the fine rangs of 0.9f.<fi<1.1f.. FIG. B shows the frequency
responsc with n=3500 in the rangs of Oxfiy<2f. sud in the fine range of 0.99<fiz<1.01f. It can
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be scen that Afyp=0.025f; with p=50 and Afsg=0.0025£ with n=500, slightly increasing
compared to the constant-weighting cases. The amplitudes of far-end frequency components
are rapidly reduced with the increase of n. The maximum sdjacent peaks are reduced to —26 dB
end -27 dB respectively, conmpared to those of the constant-weighting cases.

9. In FIG. 9A and FIG. 9B, the idsal fraquency reaponses of a Gauss-weighting BPCS circnit are
. shown. Gauss-weighting means that the exmpling phase the weight of the current varies
sccording to the Gavas function exp(-r*/20”) for a given o, symmetric to the center of the
sampling window, The ratio At/o, whers At is half of the sampling window and o the stanciard
devistion, is a weighting parameter. FIG. 9A shows the frequency responses of =75 with
At/o=3.5 and n=57 with At/o=4 respectively in the range of O<fi,<2f,. The 3 dB bandwidths are
both 0.025f.. FIG. 9B shows the froquency rospooses of n=750 with At/p=3.5 and nw870 with
Av/oo4 respectively in the range of 0.9f,<f,<1.1f,. Tho 3 dB bandwidths are both 0.0025f.. The
amplitudes of far-end frequency components and the adjacent peaks are substantially reduced
with the Gauss-weighting. The maximom adjacent peaks are in the rangs of 61 dB to -78 dB.

10. In FIG. 10, an implementation 14 of the cars of the differential BPCS circuit 8, using n-MOS
transistors, is shown. The clocked switches are n-MOS transistors 15A, 158, 15C and 15D. The
W&S elements are n-MOS trangistors 16A snd 168. The resetting switches are n-MOS
transisiors 18A and 18B. The capacitars are an-chip MOS capacitors 17A and 17B. The clocks
are in sinuous waves but quasi-square waves can also be used. The implesnentation 14 woxks in
all CMIOS processes. Parameters of & 0.8 pm CMOS prooess, howaver, is used in the HSPICE
simuiationa. The following three implementations are hased on the implementation 14 with

particular componsnt velues and W&S signal parameters.

‘ 11. In FIG. 1A, an implementation 19 with n=10 in constant-weighting at f=1000 MHz is shown.
The clocked switches are n-MOS transistars 20A, 20B, 20C and 20D. The WAS clements are
n-MOS transistors 21A and 218, The resetting switches are n-MOS transistors 23A and 23B.
They all have the minimum sizs, 2 um/0.8 pm (width/length). The capacitora sre MOS
capacitors 22A and 228, both 40 pF. The width of the constant-weighting W&S signal is 10 ns,
carresponding to n=10. The maxinmum differential ontput amnple voltage is sround 100 mV.
FIG. 11B shows both the theoretical frequency responss in solid line and the HSPICE
ximniated frequency responss in dots for fi,=500-1100 MHz. The simulated frequency respones
is closely in accordance with the theorctical frequency rosponse. In both cases, the maximum
adjacent peaks are —13 dB snd Afyp=18 MH=.

12. ln FIG. 12A, an implamentation 24 with n=39 in lincar-weighting at £,=1000 MFHz is shown.
‘The clocked switches arc n-MOS transistors 25A, 2SB, 25C and 25D, all having an increased
vseel xize of 10 umy0).8 um. This makes the signal currents dominated by the W&S clements not the
: switches. The W&S clements sre 2-MOS treasistors 21 A snd 21B, 2 um/0.8 jon. The resstting
: switches are n-MOS transistoss 23A and 238, 2 um/0.8 um. The capacitors are MOS capacitom
Prel 22A snd 22B, both 40 pF. The width of the linear-weighting W&S signal is 59 ns,
corresponding to n=39. The maximum differential ocutput ssmpls voltage is sround 100 mV.
: FIG. IZBM!ﬂnthmnlﬁquymumnhdlnamdﬂnlmm
Ry frequency response in dots for fi=900-1100 MHz. The simulsted froquency response is
A wmmmmwmymmmmlmra
"2.2 the implementation 24, however, the maximom adjacent pesk is —30 dB, lower than that of the
S theoretical responss. This is because the conductance of n-MOS transistars 21A or 21B docs
%1% not vary linearly with the linear W&S signal. The actusl weighting function is somewhere
botween linesr snd Gauss.
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13. In FIO. 13A, an implementation 26 with p=599 in linear weighting at £,=1000 MHz is shown.

The clocked switches are n-MOS transistors 25A, 238, 25C snd 25D, 10 pm/0.8 pm. The
W&S olements are n-MOS transistors 27A and 27B, 2 pm/16 um. Note that the lengths of 27A
snd 27B are increased to 16 jum to Hmit the signal current and the capacitor voltage during such
a long charging period (599 ns). The resetting switches are n-MOS transistors 23A and 238, 2
Wm/0.8 um. The capacitors are MOS capacitors 28A and 28B, both 20 pF. The width of the
lincar weighting W&S signal is 599 ns, corresponding to m=599, The maximum differentisl
output sxmple valtage is around 100 mV. FIG. 13B shows the theoretical frequency response in
salid line and the HSPICE simulated frequency response in dots for fi=990-1010 MHz. The
sirauisted frequency response is basically in accordance with the theoretical frequancy
response. Both have Afyay=2 MHz. For the same reason mentioned above, the maximom
adjacent poak of the implementation 26 is —30 dB, lower than that of the thaaretical response.

14. In FIG. 14A and FIG. 14B, active integrators for improving output swing and Linearity are

shown respectively. A single anded active integrator 29 is shown in FIG. 14A. kt conaists of a
differential-in-single-out amplifier 30, an inverter 35, a capacitor 31, and switches 32, 33 and
34, as comaected. An active integrator always keops the signal input at virtual ground,
climinating the impact of capacitor voltage on the signal curreat. The bandwidth of amplifier 30
needs only to cover the signal base-band not the cartier, which makes it feasible. The inverer
35 produces an inverted resetting signal whh a delay, nsing the resetting signal as the ipput, to
control the switch 33 while the resetting signal controls the switches 32 and 34, During the
resctting phase, the switches 32 and 34 are turned on, and the switch 33 is tomed off. The
voitage of capacitor 31 is reset to the input offset voliage of the mmplifier 30. During the
sampling phaee, the switches 32 and 34 are tumed off and the switch 33 is turned on. The
capacitor 31 is charged by the signal current. In the same time, the offset voltags of the
amplifier 30 is cancelled. A differential active intogrator 36 is shown in FIG. 14B. It consists of
a differcatial-m-differential-out amplifier 37, two capacitors 31A and 31B, sn inverter 35, and
switches 32A, 378, 33A, 33B, MA and MB. It works basically in the same way s the
integrator 29 except usos & differential input signal and gives differcatial outputs. The
integrator 29 can repiace the integrator 3 while the integrator 36 can replace the integrator 10.

15. In FIG. 1S, a two-step BPCS circuit 38 is shown. It consists of a first BPCS circuit 39, »

chopping circait 40, an amplifier 41, a second BPCS circuit 42, and a clock signal generstar 43
goonvrating & second clock. The first BPCS circuit 39 and the second BPCS circuit 42 can be
sny type of the BPCS circuits 3, 8, 11, 19, 24 and 26. To the first BPCS chrcuit 39, two ends of
a differential analog signal are applied to its two inputs respectively, and a first clock is applied
to its clock imput. Signal samples with a first samplc rate are produced from the ficst BPCS
circult 39 and fed to the chopping circuit 40. The samples are chopped symmeirically in tims,
controlled by the sacond clock. Prom the chopping circuit 40, the chopped signal with a new
carrier frequency equal to the chopping frequency is fed to the amplifier 41, and the amplified
differential signals are fed to two tnputs of second BPCS cirenit 42 respectively. Controlled by
the socond clock, the second BPCS circuit 42 produces the final sampls output with a second
sample rate. The two-stop BPCS circuit 38 gives flexibility in performance trade-off, BPCS
circuits in more stepe can be built based on the two-step BPCS chrcuit 38.

16. In FIG. 16, a front-end sampling radio receiver architectnre 44 is shown. It consists of & low

mﬁhﬁmﬁfﬂ.amﬂmmmaﬂmﬁmmmu
47A and 47B, a 90° phase shifter 48, and a local oacillator 49. The radio signal from antenna is
applied to the input of the low pass filter 45. The frequency companents sbove 2f; are greatly
aitenusted. The output of the low pass filter 43 is fad to the LNA 46 to produce differontial

136
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outputs with a large enough amplitude. The differeatial cutputs are fed to the inputs of BPCS
circuits 47A and 47B simmitancously. in the same tims, the I-clock signal prodoced by the local
oacillazcr 49 is fed to the BPCS circuit 47A while the Q-clock signal reproduced by the 90°
phase shifter 43 from the I-clock signal is fed to the BPCS circuit 47B. The BPCS circuits 47A
and 47B produce I-samples and Q-samples respectively. The sample outputs can be either
converted to digital date immediately or further trested. The BPCS circuits 47A snd 478 cxn beo
any of the BPCS circuits 5, 8, 11, 19, 24 and 26. The integratars in these circuits can be either
pasalve integrators or active integraton. The adio receiver architectuye 44 has filtering, mixing
and sampling functions sinwltaneoualy st the front-end, which relaxes the performenco
demands on A/D conversion, avalds analog filters, and highly utilizes the capability of DSP. In
principle, any narrow bandwidth, i.e. any high Q value, is possible. The center frequency of tho
filtering fonction can bo emily progremmed. It is indeed » superior radio receiver architecture
with a wide spplication scope.

1. The frequencies of the signals possibly to be sampled by the CS circuits or the BPCS circuits
are higher ar much higher than that of the voltage sampling circuits & a given accuracy.

2. The sampling capacitors ueed in the CS circuits or the BPCS circnits arme larger or much larger
:::nmmdhhvnlnpnmp]hgm , giving advantages of low noise and low

3. Each BPCS circuit is simmltsnecnsly a filter, a mixer and 2 sampler, which greatly simplifies a
radio receiver.

4. The BPCS circuits are capable of directly working at the radio frequency band, which males a
highly digitized radio receiver with front-and sampling and A/D conversion possible.

3. Both the center frequency and the bsndwidth of a BPCS circuit can be easily programmed. The
bandwidth can be as narrow as reqired, equivalent to have an unlimited Q-value.

6 The CS and BPCS circuits are simple snd can be easily implemented in CMOS or other
processes.

7. This technique is very useful for the purpose of system-on-chip, which requires a simplo and
highly digitized architectare.

. .

SEF SED B8
[ ] [ ]
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CLAIMS

1. A&mpmpﬂng(ﬁ)dmuﬂndmdhdﬂfmdﬂvﬂmnd
a CS circuit

a switch with a signal input, a signal output and » control input, to which an snalog signal is
applied to the signal input, and a sampling signal is applied to the contral input, and in
which the signal input is connectad with the signal output only when said sampling signal is
in the sampling phase, and the signal input is the signal input of said CS circuit; nd

& intogrator with a signal input, a signal output and & control input, to which the signal
output of said switch is spplied to the signal input, snd a resstting signal is spplied to the
contml input, and in which the cumrent of gaid snalog signal is integrated during exid
sampling phase, and the integrated charge produces a proportional voltage or current
sampls at the signal output st the end of said ssmpling phase, and said sample is held until
the resetting phass of said resetting signal begina, snd the time interval in between is the
holding phase, and & series said sampies are prodnced when said phases are repeated, and
the signal output is the signal autput of said CS circuit; and

a control signal generstor with a clock input, a sampling signal ontput and a resetting signal
output, to which a clock signal is applied to the clock input, and from which sald ressiting
signal is generated at the resetting signal output, snd sald sampling signal is geocrated at the
sampling signal output, and said meetting phase i followed by sald sampling phase and
then followed by said holding phese, and said pheses sre reponted, and in which the clock
input is the clock input of said CY circuit; and

if anid sampling phase is from time t, to time tz, sxid sampls repregents the ingtent valus of
said analog signal at time t,m(t;-H2)/2 and differs from said instant value with a cosfficient
consisting of a constant part and a frequeacy dependent part (sin(2nfiA1))/(2nf; At), whexe f;
is the frequency of the ith component of said analog signal and At ={tz-t;)/2, half of the
width of said sampling phase; and

a first diffeyential version of said CS clrcult comprising:

a first CS circuit aud a second C8§ circuit, to which two onds of a diffarential analog signal arc
applied to the signal input of said first CS clrcuit and the signal input of ssid second CS
circuit rospectively, and a clock signal is spplied to the clock input of said first CS circuit,
and in which the control signal generator of said first CS circuit is sharod by sald second CS
circuit, and the control signal generstor of sxid second CS clrouit is omitted, and the sigoal
input of said first CS circuit, the signal input of said second CS cirenit, the clock input of
said first CS circuit, the signal output of said first CS circuit and the signal cotput of said
second CS circuit bocoms the first signal input, the second signal input, the clock input, the
first signal output and the second signal output of sxid first differential version of C8
¢clrcuit; and

a second differentisl vewsion of ssid C8 clrcuit compeising:

a said first differential varsion of CS circuit with the inpnts and outputs remaining tho same
names s the inputs and outputs of said second differential version of CS clrcuit
respectively, in which the intogrators in the first CS circuit mnd the second CS circuit of aaid
fimst differential version of CS circnit are merged into a single differential integrator
integrating the differential corent of said arislog signal and prodncing differential sumples
at the first signal cutput snd the second signal output of said second differontial version of
CS circuit.

2. Aband-pass charge sampling (BPCS) circuit and two of its diffierential versions; and
a BPCS circuit comprising: '
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a first switch with a signal imput, & signal ovtput nd a control input, to which the first end of
a differential anslog signal is spplied to the signal input, and & clock is spplied to the

_ control input, and in which the signal mput is connected with the signal output anly when
said clock is in on-state, and the signal input is the first signal input of said BPCS circuit;
and

a second awitch with a signal input, a signal cutput and & contyol input, to which the second
end of said differential snalog signal is applied to the signal input, and an inverse clock, the
inversion of said clock to exid first swilch, is applied to the coatrol input, and in which the
signal input is cormected with the signal outpat only when said second clock is in on-stats,
and the signal input is the second signal input of ssid BPCS circuit; and

a weighting-and-sampling (W&S) elemant with a signal inp, a aignal output and a control
input, to which both the signal output of the first switch and the signal ontpat of asid second
switch are applied to said signal input, and 8 W&S aignal is applied to the coutrol input, and
in which the current of said sanalog signal passes through ssid W&S alement only when sald
WE&S signal is in the W&S phase containing n cycles of said clocks, and the current of said
analog signal is controlled by said W&S signal in constant, linoar, Ganss or other weighting
functions; and

an integrator with a signal input, & signal cotput and a contvol fipuat, to which the output of
ssid W&S element is spplied to the xignal input, and a resetting signal is spplied to the
control tnpuat, and in which ths current of said anslog signal is integrated during ssid W&S
phase, and the integrated charge produces a proportional voltage or current sample at the
signal output at the end of aajd W&S phase, and said sample is held until the reseiting phase
of said resoiting signal begins, and the time interval in between is the holding phass, end a
series of samples are produced when said phases are repeated, and the signal cutput is the
signal cutput of said BPCS circnit; and

. a control signal generator with a clock treput, a clock output, an imverse clock output, a W&S

signal output and a resetting signal output, o which a clock algnal is spplled to the clock
ioput, and from which said clock and ssid invarse clock are generated at the clock output
and the inverse clock output respoctively, snd ssid resetting signal is genorated st the
resctting signal output, and said W&S eignal is generated at the W&S signal output, and
said msetting phase is followed by ssid W&S phess mnd then followed by said holding
dmmm:dmﬂmmmmmmmummmofddm

said samples represent the base-band content of said analog signal, and the output frequency
18 foue= lia(2p-1)E] for 2(p- 1 Y, <6<2pf,, where £, is one of the frequency companents of
said analog signal, f, the frequency of said clack snd p an integer of 21 mspectively, and the
phase of said output frequency dopends on the phase of said £, and the phase of ssid f,, and
p=1 defines the major frequency response range, and the sams shape of froquency rosponse

S is repested for por1 but the amplitades are rednced, and for & given p, the same output

. frequency is obtained for frequencies £y (<(2p-1)f.) mnd £z (>(2p-1)t:) when (2p-1)fs-

: fur=fuz-(2p- 1)1, bt with different phases, and the bandwidth and the shape of ssid

.- frequency response depend on aaid n (the lager n, the nexvower bandwidth) and said
weighting function (constant, linear, Gauss or other functions), and sxid BPCS circuit is
simuitaneonsly a filter, & ixer and a sampler; and

a first differential version of said BFCS circolt comprising:

a first BPCS circuit and 2 second BPCS circuit, to which two ends of a differential analog
signal are epplicd to the first signal input and the second signal input of said first BPCS
circoit respectively, and in which the first signal input and the second signal input of ssid
second BPCS circuit are commocted with the second input and the first input of sald first
BPCS circuit respectively, and the control signal genarator of asid first BPCS circuit is
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shared by said second BPCS circuit, and the control signal generstor of seid second BPCS
clrcuit is omittad, and the ficst signal input, the second signal input, the clock inpat, and the
signal ouzput of said first BPCS circuit and the signal output of sxid socond BPCS circuit
and the second signal output of said first differantial version of BPCS circuil; and
a accond differential version of said BPCS circuit comprising:

& said firat differential version of BPCS circuit with the mputs and the outputs remaining the
same axmes as the inputs and outputs of said sccond differential version of BPCS circuit, in
which the integrators in sald first BPCS circuit and said second BPCS circuit are merged
into a single difforential integrator intograting the differential corrent of said analog signal
snd producing differentisl samples at the first signal cutput and the sacond signal cutput of
said second differential version of BRCS circuit,

3. A paralel CS circult comprising

a namber of CS circults accanding to claim 1, in which all first signal inpats sve commected
together as the first algns) input of said pamllel CS circuit, and all control signal generators
in said CS circuits are omitted, and to which an analog xignal is applied to the first signal
input of suid parallel CS circuit, snd with which the parallel CS circuit is in a single ended
version, or

a number of first or second differential version of CS circuits according to claim 1, in which
sl first inputs are connected together as the first signal input of said peraliel CS circoit, and
all second inputs arc connected together as the second signal input of said parsilel CS
cirenit, and all control signal generstors of said CS citenits are omitted, and to which two
ends of a differential analog signal are applied to the first signal input and the second signal
input of exid parallel CS circuit respectively, and with which the parallel CS circuitisin a
differential version; and

a control aignal generstor with a clock input, said number of sampling signal outputs, said
number of resetting tignal cutputs snd said pumber of moultiplexing signal cutputs, to which
a clock aignal is applied to the clock Input, and the clock input is the clock input of said
parallal CS circuit, and from which said nnmber of sampling signals are generated at the
sampling signal outputs snd fod to the cootrol inputs of the switches of asid CS circnits
respectivoly, and sxid aumber of resstimg signals sve generated at asid resetting signal
outputs and fed to the control inputs of the mtegrators of the CS circuits respectively, and
said sumber of multiplexing signals ars generated at the mailtiplexing signal outputs, and
ssid resetting signals, said sampling signals and said multiplexing signals are evenly time-
Interieaved; and

a multiplexter with said number signai inputs or input pairs (in the differentisl case, the same
below), said number of control loputs, and a signal cutput or output peir, to which the signal

outputs or vutput pairs of said CS clrcuits arc applisd to the signal inputs or input pairs
2= reapectively, and ssid multiplexing signais are applied to the control inpots respectively,

5 and through which the outpats ar output pairs of said CS chrcuits are multiplexed to the
P output or output peir of said perallel CS circuit when the oatputs or output pairs of said CS
CRRH circuits are in holding phases; and
27" said paralle] CS circuit increases the sampling rate snd makes the time interval botween two
22 successive sampling points posaibly less than the sampling window acconding to clatm 1.

2" 4. A panlie) BPCS circuit according to claim 2 comprising:

.t a number of BPCS circuits accarding to claim 2, in which all first signal inputs are connected
: together s the first signal input of said parallal BPCS circuit, all ascond signal inputs are
connected together ss the second signal input of ssid paraliel BPCS circuit, and oll the first
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switches can be merged, and all the accond switches can be merged, and all control aignal
goneratars in said BPCS circnits are omitred, and to which two ends of a differential snalog
signal is applied to the first signal input and the secomd signal input of said parallel BPCS
clrcuit, and with which the paraile] BPCS circuit is in a single ended vemion; or

a nomber of first or second differential varsion of BPCS clrcuits according to claim 2, in
which all first aignal inputs are connocied togather as the first signal input of said paraliel
BPCS circuit, and all sacand signal inputs are conmacted together as tha second signal input
of said parallel BPCS circuit, and all the firet switches in sald first BPCS circuits can bo
merged, md all the second switches in said fint BPCS circults can be merged, and all the
it switches in said second BPCS circuits can be marged, and all the second switches in
asid second BPCS circuits can be marged, and all control signal generators of asid BPCS
circnits am omitted, and to which two ends of s differontial analog signal ase applied to the
first signal input and ths second signal input of said paralie] BPCS circuit, and with which
the parallel BPCS circuit ia in a differentis] version; and

a control signal generator with a clock input, a clock output, an inverss clock output, said
number of WAS signal oniputs, said numnber of resetting signal outputs and ssid nomber of
multiplexting signal outputs, to which a clock signal is spplied to the clock input, snd the
clock loput is the clock input of said parallel BPCS circuit, and from which a clock ia
gonerated at the clock output and fed to the control inputs of all finst switches of sald BPCS
circuits, and an inverse clock is generated at the inverse clock output and fed to the control
imputs of all second switches of said BPCS circuits, and said number of W&S signals are
genexated ar tho W&S signal cutputs and fed to the contral inputs of all WAS clemants of
said BPCS circuits, and ssid number of resetting signals are genorated at the reseiting signal
outputa and fed to the contxol inputs of all integrators of said BPCS circuits, and said
number of multiplexing signals are gonersted at the multiplexing signal cutputs, snd sadd
m&mmmiuﬁmmmmmmnmm
intericaved; and

a multiplexer with axid number of signal inputs or input pairs, axid number of conixol inputs,
and a signal output or output pair, to which the signel outprts or outpnt pairs of said BPCS
circuits are applicd to the signal inputs or input pairs respectively, snd sald mmitiplexing
signals are applied to the contral inputs respectively, and through which the outputs or
output pairs of sald BPCS circuits are multiplexed to the signal output or output pair when
the signal outputs or output pairs of said BPCS circuita are in halding phases, and the signal
output or cutput pair is the xignal output or output pair of said pamliel BPCS circuit; and

eaid parailel BPCS circuit increases the sampling rats and makes the time interval between
two successive sampling points possibly smaller than the width of szid W&S signal
according to claim 2.

. 3. A frequency compensatad CS circuit accanding to clsims 1 and 3 comprising:
e a CS cireiil, or a first differential version of CS circuit, or a second differentia] varsion of CS
s circuit, acconding to claim 1; or

a signal ended version or a differential version of pamllel CS clrcuit according to claim 3; and
2ot an analog frequency compensating circuit with a signal input or input pair, and a signal output
e or output pair, with a frequency responss proportional to (2xfAt)M(sin(2nfAt)) accarding to
Foa claim 1, to which an snalog signal is spplied to the signal input or input pair, and from
i which the aignal output is applied to the signal input of said CS circuit or the singlo endnd
2 version of exid paraliel CS clrcuit, or the signal output pair is applied to the first signal ioput
e and the second zignal input of said first or sccond differential varsion of CS clrcuit or the
. differential version of said parallel CS cirouit; or
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a digita] frequency compenaating circoit with a frequency response proportional to
(2nfiAr)/(sin(2nfiAt)) sccording to claim | is connected after an A/D converter converting
the signal output or output pair of said CS circuits or parallsl CS circuits to a digital signal.

6. A two-step BPCS circuit according to claims 2 and 4 comprising:

1.

a first BPCS circuit in any type according to clsims 2 and 4, to which two onds of a
differentisl analog signal is applied to the fixst signal input and the second signal inpat
respectively, and a clock signal is applied to the clock inpat s the first clock, and anid first
signsl input and the clock input of said two-step BPCS circuit, and from which signal
samples are produced at the signal output of output pair with a first sample rate; and

a chopping circuit with o signal input or input pair, a signal output or cutput pair, and a clock
input, to which the signal output or output pir of said firt BPCS circuit is appliad to the
signal input or input pair, and a second clock with & frequency equal to sald first sample
rate is applied to the clock input, and in which the signal is chopped symmetrically in time
a2 the signal cutput or cutput pair with the fraquency of said second clock; and

a differential-out amplificr with a signal input or input pair and a signal output pair, to which
the signal cutput or cutput peir of said chopping circnit is applied to the signal input or
input pair, and in which the signal is amplified differentially at the signal cutput pair; and

a second BPCS circuit in any type acconding to claime 2 and 4, to which the signal output peir
of aaid amplifier is spplied to the first signal input and the sscond signal input respoctively,
and said second clock is spplied to the clock input, and from which signal samples ere
produced at the signal output or cutput pair with & second semple rate; and

a clock signal generator with a clock input and a clock output, to which asid first clock signal
is applied to said clock imput, and from which a second is gencrated at the clock cutput and
simuitsneously fied to the clock input of ssld chopping circuit and the clock input of said
sscond BPCS circuit; and

mﬂ%mmmhmﬁuﬂbﬂmmmmm

of bullding blocks in any type of sxid CS ndmmm;bcldm
1,2,3,4,5and 6; and
an -MOS arrangement of aald switch comprising:
an n-MOS transistor with the dmain ss the signal input, with the gate as the control input and
with the source as the signal output; and
a CMOS arrangement of sald switch
an 0-MOS transistor and a p-MOS trangistor with thair drains connected each other ss the
signal input, with their sources connected each other as the signal cotput, and with the gate
of stid n-MOS transistor as the control input; and
an inverter with the input connected to the gate of seid 0-MOS transistor and with the outpuat
comnected to the gate of asid p-MOS tantistor; and
an arengement of said W&S elament comprising:
sn 0-MOS transistor with the drain as ths signal input, with the gate as the control input, and
with the source as the signal outpu; and
an passive arrangement of said integrator comprising:
a capacitor with the first end ss the signal Input, and with the second end grounded; and
an optional resistor inserted between said signal input and the first end of said capacitor when
neccssary; and
20 n-MOS transistor with the drain and the source connectod to the first end and second end
of said capacitor respectively, and with the gate 23 the contral input; and
a0 passive arrangoment of said differemtial integrator comprising:

—  __Bo1s \
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firet signal input and the first signal output of said differential imegrator respecti vely: and

a second passive arangement of said integrator with the signal input and the signal output as
the second signal input and the second signal output of said differential integrator
respectively; and

an active srrangement of said integrator comprising:

a differential-in-single-ont amplifier with the positive inpat grounded, with the negative input

as the signal input of aaid integrator, and with the output as the signal output of said
and

integrator;

& capacitor with the first end connected to the negative input of ssid differential-in-single-ont
amplifier; and

an inverter with the input as the contral input of asid intogrator; and

a first n-MOS arrangement or CMOS arrangement of said switch with the signal inpuat
connected to the negative input of said differential-in-single-out amplifier, with the control
input connected to the control input of said integrator, and with the signal ootput connected
to the cutput of said differential-in-single-out smplifier; and

a second n-MOS msngement or CMOS arnangement of said switch with tha signal input
caonnected to the second end of axid capacitor, with the control ingut connected to the
control input of sxid integrator, and with the signal cutput groundad; and

a third -MOS arrangement or CMOS srmangement of said switch with the signal inpue
connactad o the second end of sald capacitor, with the control inpuot connected 10 the omtput
of sald inverter and with the signal cutput connected (0 ths output of said differential-in-
single-out amplifier; and

an optional resistor inserted between the signal mput of seid integrator and the negative input
of said differential-in-singie-out amplifisr when nacessary: and

mm active srrengement of said differential invegrator comprizing:

a differential-in-differantial-out amplifier with the nogative imput, the positive input, the
positive cutput and the nogative output as the first signal input, the second signal input, the
firet signal output and the second signal cutpat of asid differentisl integrator; and

a first capacitor with the first end conmected to the negative input of said differential-in-
differential-ont amplifier; nd

a second capecitor with the first end connected to the positive input of said différeatial-in-
differentiai-out amplifiar; and

an inverter with the input as the control input of said differential integrator; and

a first n-MOS arrmgement or CMOS exsogement of said switch with the zigoa] input
connectod to the negative input of said differential-in-diffevential-out amplifier, with the
control input connected to the control input of sxid differential integrator and with the
signal output connected to the positive outpat of wald differential-in-differential-out
amplifier; and

a second o-MOS srmngement or CMOS arrangament of said switch with the signal input
connectad to the second exd of said first capacitor, with the control input cormected to the
control input of said differential integrator and with the signal outpat grounded; and

a third n-MOS ammangement or CMOS armungement of said switch with the signal input
connected to the second end of szid first capecitor, with the control input connected to the
output of said inverter and with the signal output connected to the positive ootput of said
differontial-in-differential-out amplifier; and

a fourth ~-MOS arrangement or CMOS arrangement of said switch with the signal input
comeciad to the positive input of seid differential-in-differential-out amplifier, with the
control input connected to the control input of said differential integrator and with the
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signal output connected to the negative entput of said differential-in-diffenential-out
amplifier; snd

a fifth n-MOS srrangement or CMOS amangement of said switch with the signal input
connectod to the second end of ssid second capacitor, with the control input comaected to
the contral input of said differential integrator and with the signal output grounded; and

8 sixth n-MOS armngement or CMOS arrangement of said swiltch with the signal inpuot
connected to the second end of said second capacitar, with the control input connected to
the output of said inverter and with the signal output connected to the negative output of
said differential-im-differcntial-out amplifier; and

a fixst optional resistor insertad betwean the first signal Inpot of ssid differentia) integrator
and the negative input of aaid differential-in-differential-ont woplifier when neccsaary; and

» socond optional resistor inserted between the second xignal input of said differential
imograsor and the positive inpat of saild differential-in-differential-ont amplifiar when
necessary.

8. A front-end sampling radio recejver architecture using said BPCS circuits accanding to claims
2,4, 6 and 7, comprlsing:

a low pass filter with a signa! input ar input pair and & signal cutput or outpat palr and with &
bandwidth up to twice the clock frequency, to which a radio signal is applied to the signal
input or input pair; and

2 low noise smplificr with a sigaal input or input pair and a signal output pair, to which the
output or output pair of said jow pass filter i3 applied to the xignal input or input pair, and
from which a differentially amplified radio signal is produced at the signal output pair; and

a local oscillator with s signal outpat, from which sn I-clack signal is prodaced at the signal
output; and

8 %/2 phese shifter with a signal input snd a signal output, to which sald I-clock signal is
applied to the signal inpat, and from which s Q-clock signal is produced at the signal cutput
with the same smplitnda and /2 phase shift with respect 10 said I-clock signal; and

a first BPCS circuit and a second BPCS cimuit in any type accordiag to claims 2, 4, 6 and 7,
to which two ends of the signal output pair of said low nolse smplifier ate cespectively
applied to the first signal inpurs and the second signal inputs of both said firet BPCS circuit
and said secand BPCS circuit respectivaly, and sald I-clock signal is spplied to the clock
imput of said first BPCS circuit, and sald Q-clock signal is applied to the clock input of said
second HPCS circuit, and from which the base-band I-samples of said radio signal erc
prodoced st the signal output ar cutput peir of said first BPCS circuil, and the base-band Q-
samples of ssid mdio signal are produced at the signal output or outpul pair of said second
BPCS circuit; and

said local oscillator, said phase shifter snd the clock generstors of said first and second BPCS
circuits can bo combined to prodnce differential I-clock signals and Q-clock signala more
efficiently and sccurately; and

said basc-band I-sample and Q-samples can be fuxther coaverted either by two separste
analog-to-digital converters or by a single analog-to-digital converter with multiplexing to
sigital signals; and

- said digital signals can be forther processed by a digital signa) proceesing (DSP) unit; and

suid front-end aampling radio recelver architecture is & supedior radio recsiver architectare, jn
which analog pert ia greatly simplifiod sod the capability of DSP is highly utilised.
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[ndnstrla?Comet&,

SUPERINTENDENCIA

Folo}ﬁ(

2do. EXAMEN DE FORMA PATENTE DE INVENCION

Radicacién no 00-73258

Concepio Técnico no 0328
Clasificacién Intsmacional de Patenies: HO3H16/00

Practicado ol examen de acuerdo a lo establecido en o Art. 38 de ia Declsién 486 se
delerminé que esta solictud de.Patente de Invencion:

SI[¥] NO[] Contlens un resumen de la invencién {Art26-e).

SI[¥] NO[] Contiene el titulo o nombre de la invencién (Art27-d).

SI[Y] NO[} Contene ladescripciin de la Invencién (Art26-b).

SI[Y] NO[] NO ES APLICABLE [ ] Contiene los dibujos necesarios para
comprender la Invencidn (Art26-d)

SI[¥ ] NO[] Contiene una o més relvindicaciones. (Art26-c).

SI[ ] NO[ 1 NOES APLICABLE {¥] Han sido desamoliados los producios y/o
procedimientos a partir de recursos genéticos o de sus productns
derivados de los que cualquiera de los Palses Miembros es pals de
origen. (Art. 26- h), '

SI[{ ] NO[] NOESAPLICABLE ¥ ILos productos y/o procedimienios han sido
obtenidos o desamroliados a partir de los conocimienios tradicionales
de las comuniiades indigenas, afroamericanas, 0 locales de los
paises miembros, de acuerdo a lo establecido en la Decisién 381 y

sus modificaciones y reglamentaciones vigentes.(Art26-).
SI[ ] NO[Y] Lainvencidn se reflers a un producio relativo a un material biolégico.

SI[¥] NO[ ] Laprioridad coincide con la materia relvindicada.
8I[¥] NO[] CUMPLELOS REQUISITOS TECNICOS

OBSERVACIONES YOTROS: SI[ ] NO [ ¥ ] ver hoja(s) anexa(s)

EXAMINADOR TECNICO
202050

Bogoté D. C., Febrero 10 del 2003,
Carvera 13 No. 27-00 Pleo S ¥ 10
Conmulador: 334 12 21-2-34
Fax 281 31 28 s-nmall: nfo@ulcgov.co
Santa Fe de Bogold D.C. - Colombia
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Induostria y Comercio

SUPERINTENDENCIA

Folio: 1

2020
Bogoté DC
Doctor
GERMAN CASTILLO GRAU
Apoderado
REFERENCIA: Radicacién No. 00-73259

Tramite 002

Evento 001

Actuacién 416

Oficio No. 0252

Folios 001
Tenlendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el

expeadients indicado en |a referencia, redne los requisitos de forma establecidos en los
articulos 28 y 27 de la Decisién 486 de la Comisién de la Comunidad Andina, y en las
demds disposiciones vigentes sobre la materia, se envia el extracto de la solichud a la
Oficina de Comunicaciones para efecto de su publicacién en la Gaceta de Propledad
Industrial, conforme lo establece el articulo 40 de la misma Decisién.

Camers 13 No. 27-00 R0 § y 10
Conmutador: 334 12 21-2-3-4
Fax 281 31 25 e-mall; Info@ulc.gov.co
Santa Fe de Bogota D.C. - Calombila
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Industria y Comercio

SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 00-073259

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 529, DE
FECHA 27 DE JUNIO DE 2003, EL TERMINO HABIL SENALADO POR LA LEY

EXPIRA EL 24 DE SEPTIEMBRE DE 2003.

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacion
en la gaceta de Propiedad industrial, deberd solicitar y cancelar el examen de
patentabllidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de la Decisi6n

486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
Sl NO X

Bogota D.C., Diciembre de 2003
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" SUPERINTENDENCIA DE INDUSTRIA Y C MERCIO
RADICACION: 0-73250 EDICTO No. 1290
LA SECRETARIA GENERAL AD-HOC
HACE SABER:

Qua esta Superintendencla profird Resclucldn No. 37124 de 30-DIC-2003. Que el contsnido de la parie resolullva es como sigue: E
Superintendanta de Industria y Comerclo.

RESUELVE

ARTICULD PRIMERO: Declorar shandonada b soliciiud de privisgio de palenis de invenciin contenkda en
o axpedianis de ta refarancia,

ARTICULO SEGUNDO; Nokiicer pavsonaimende ol conlenido de Ie presanis rescluciin al doclor Germin
Casillo Grau, 0 8 quian haga sus vaces, quisn acila como spoderacdo de Talslonakfisholaget LM Ericeson.,
entregindole copla da la miama, adviriindols que conim el procads ol MGso de reposicidn (nterpuesto
anis ol Superiniancenis de indusira y Comarcio, &l mamano de ks nolficacian o dentro de los 5 dies hiblies
siguienies 6 ala.

NOTIFIQUERE Y CUMPLASE

Dacda en Bogoth, D.C., a ks 30 DIC. 2003

EL SUPERINTENDENTE DE INDUSTRIA Y COMERCIO,

Para notificer a los \teresados, se fja ol presemte EDICTO en luger vialble al dbiico en la SUPERINTENDENCIA DE INDUSTRIA Y
COMERCIQ, par ol drmino de {10) diez dias hjblies contados @ parllr de las 8:30 a.m. de hoy.

Secretaria General Ad-Hoc 22-ENE-2004 Esate edicto sa deafija hoyO4-FEB-2004 & las clnco {5:00 p.m.)
Secretaria General Ad-Hoc
EDICTO No. 1290



