1 DC OFFSET COVPENSATI ON METHOD AND APPARATUS Background of the
1nvent|on and Prior Art This invention relates generally to a nethod
and apparatus for effecting DC offset conpensation for baseband signals
and particularly to such offset conpensation for i gi al sideband (VSB)
si-gnal s t hatwesgiedyz a smal | pilot. | THIS SNEETeHASBEERent i vV epEHE09 2085
applicable to many types of signal, | toi SREP[AGWt | culjar advantage in VSB
signals that include a small in-phase—ptHet—rmtie—formof a DC, for
carrier recovery purposes. VSB receivers contdin nmany subsystens such as
denodul ators for converting the RF/IF carrler S|onal to baseband Duri ng

processing, DC offsets (i#

dénmodul at ed pi | ot )WWM

This invention relates generally to apparatus for

effecting DC offset compensation for baseband signals and
particularly to such offset compeneation for vestigial
gsideband (VSB) signals that employ a small pilot.

While the inventive system isfapplicable to many
types of signal, it is of particular advantage in VsSB
signals that include a small in-pheee pilot, in the form
of a DC, for carrier recovery purposes. VSR receivers
contain many subsystems such as demodulators for
converting the RF/IF carrier signal to baseband. During
processing, DC offsets (in addition to the DC resulting
£from the demodulated pilot) are ten introduced in the
baseband circuitry, such as the cemoaulator, baseband
amplifiers and analog-to-dlgltal {A/D) converters. These.
DC offsets can create problems in the signal Processing
circuits. For example, in an FPLL (frequency and phase
locked loop) demodulator, static phase errors may be
introduced. Also incorrect polarity detection of the
lock-up phase may resﬁlt. In A/D conversion, |
unsymmetrical headroom may result in clipping. The
bresent invention provides a simple, readily-implemented,
method of compensating for such DC tffsets.
obi F the - . :

A principal object of the invention is to provide a
novel method and apparatus for comﬁénsating DC offsets.

Another object ‘of the inveqtiéﬁlis to provide an

improved technique and apparatus féf eliminating DC
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baseband circuitry, such as the denodul ator, baseband anplifiers and

anal og-to-digital (A/D) converters. These DC offsets can create problens in
the signal processing circuits. For exanple, in an FPLL (frequency and
phase | ocked | oop) denodul ator, static phase errors nmay be introduced.
Al.so incorraghofehdy ity detection of the |ock-up phase may obn2087 Al D
conversion, unsymmetrical headroom may result in clipping. e present

i nvention provides a sinple, readily inplenented method of conpensating for
such DC of fsets. Cbjects of the Invention 2 A principal object of the
invention is to provide a novel nethod and apparatus for conpensating DC

of f sets. An&tifeetsbinchasgband ¢irmnitison is to provide an inproved

Lg$?ﬁgggflggg7apparatg§fL9£h§%i£E{E§€'3% e invent%qM[£§8496£gg%ove DC
offset performance in VSB signal systems that incorporate
a pilot.

iof ‘s x .

These and otﬁer.objects and adfantages of the
invention will be apparent upon reading the fbllowing
description thereof in conjunction with the drawing, the
single figure of which is a partial block diagram
illustrating the structure of the invention.

Ccript i h . 3 t

DC offset compensation involvgs:the accurate
determination of the amount of the DC offset, if any, and
removal of the DC offset from the baseband signal. 1In
accq;dance with the invention, the DC offset is measured
during a momentarily produced zero carrier condition. |
The zero carrier condition is produced by "opening a
switch" for the RF/IF signal. The baseband output‘signal
level is at its zero RF/IF value when the switch is open
‘and its demodulated DC level is at zero. Any DC that is
Present in the baseband output at that.time is due to DC

' offsets in the circuitry. With the invention, the DC

£fset is removed from the output siénél.

The VSB digital data signal is'bipolar, that is, it
travels above and below a "zero carrier" level by an
almost equal amount, the difference 5eing due to the DC
shifted value of the pilot. As mentibned, éﬁe small DC
produced by demcdulation of the pilqﬁ]is very important

in carrier recovery and it is also of importance in




2 of fsets in baseband circuits. A further object of the

invention is to inprove DC of fset performance in VSB signal systens

t Hat i ncorporate a pilot. Brief Description of the Draw ng
These and ot her objects and advantages of the ~invention will be
apparent up ng the foll ow ng S Gh R naca ] t her e

conj uncti on%v&)tﬁ&g?e draw ng, the TH'Ssﬁ‘l e pof whi ¢ T/h§b7g2(§grt I al
bl ock di agram illustrating the strudiﬂﬁéc nventi on.
Description of the Preferred Embodi ment 3 DC of f set conpensation

I nvol ves the accurate determ nation of the ampunt of the DC offset, if

any, and rermag{._e%lﬁ{ng%%@f TR ?Beta*i‘itgﬁ%%bﬂﬁg ﬁ'bﬂﬂqgﬁnﬁc%%i%tor

accordance with the 1 nventi t he DC of i s “measur ed
monent ari |y produtbatzés gpreferaslcamsdid iign the VSBheoezeiveradueé eto cigli tion
I's produced by "o enl

out put si gnal gbf% EﬁeQﬁﬁﬁéi;ﬁgégé %VEFCeF Slﬁﬂ?ﬁﬁcgaf%%ﬁaggaggen

and its denodul atad aﬁéewlcatrs sirizRisly AmyePEetatvitR the PIBSENt in the

baseband out put aéeégﬁgrélégéI;Lfﬁﬁitgpdggermlnatlon circuits of the FPLL
demodulatqr. _ _

Referring to the drawing, an RF/IF input signal is
supplied to a tuner/IF block 10 where the received RF
signal is heterodyned to an IF fréquency. The IF signal
is applied to a buffer amplifier 12 which feeds a switch
14 that is connected in series betwéen the amplifier 12
and an FPLL demodulator 16. Switch 14 is shown as a
mechanical single pole device for illustrative purposes
only; those skilled in the art will'readily perceive
alternate electronic arrangements. FPLL 16 preoduces an I
output signal and a Q output signal, each of which is
supplied to one input of respective adders 18 and 20,
respectively. The outputs of adders 18 and 20 in turn
supply a. pair of A/D ccnverters 22 and 24, respectively,
whose digiﬁal signal outputs are coupled to signal
processing circuits (not shown). Another pﬁir of adders
26 and 28 are shown in dotted 1ine§ffor the purpose of
subtracting a reference, if desired, from the digital
signals. A common reference voltége may be connected to
the negatzve inputs of adders 26 and 28. A/Ds 22 and 24
supply lntegrators 30 and 32, respectlvely, which are in
turn coupled, via a pair of D/A converters 34 and 36, to
the negative inputs of adders 18 aiq?zo, respectively. A

controllerl38 is supplied with segment sync and frame
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offsets in the circuitry. Wth the invention, the DC offset is renoved

fromthe output signal. The VSB digital data signal is bipolar
that is, it travel s above and below a "zero carrier"” |evel by an

al nost equal anount, the difference being due to the DC shifted val ue
of the pil otywofgedfpt i oned, the small DC produced by de ' of
the pilot is verg/ I mport ant in carrier recovery and it ?g&’)g#g%bg@

| nportance in 3 determning the
| ock-up polarity of the FPLL denmpbdulator thad is preferably used in the
VSB receiver due to its desirable frequency and phase | ocking
characteristics. spPAcobkigrals Chbom aidIilXnpwn reiaher dnott Bhbhe) pihdt

develops a gate signal. The gate signal is applied to
switch 14 and to integrators 30 and 32 to control their
operation.

In operation, with switch 14 closed, the RF/IF
signal is demodulated by FPLL 16 and supplied, through
adders 18 and 20 to A/D converters 22 and 24,
respectively. In the case of a VSB signal with a pilot,
the signal output of A/D 22 will cohsist of data and a
small DC corresponding to the demodulated pilot. The
output may also include a DC offset due to the processing
circuitry, which DC offset is undesirable since it
contaminates the demodulated pilot and upseté_the data
levels. The Q output adder 20 does not contain data or
the DC pilot, but will reflect any DC offsets. introduced
by the processing circuitry.

Ignoring the dotted line adders 26 and 28, the
outputs_of A/Ds 22 and 24 are supplied to integrators 30
and 32, respeétively, but have no effect siﬁce the
integrators are disabled at this time (when switch 14 is
closed). Therefore the circuits jﬁs; described do not
affect the output signals from A/Ds 22 and 24.

Assume now that switch 14 is open. The RF/IF signal
is interrupted and a condition corresponding to zero
carrier is established at the input:of switch 14. After
a predetermined amount of settling time, the effects of
the zero carrier are noticed at inteérators 30 and 33.

By definition, zero carrier means no DC pilot or data.

The FPLL 16 outputs do not contain the DC pilot or any




recovery and polarity determnation circuits of the FPLL denodul ator
Referring to the drawing, an RF/IF input signal is supplied to a tuner/IF
bl'ock 10 where the received RF signal is heterodyned to an IF frequency.
The IF signal is applied to a buffer anplifier 12 which feeds a switch 14

that is conr\?gtgg,g‘éyp series between the anplifier 12 and a&lgﬁ#agw
: fce for

denodul at or W tch 14 is shown as a nechanical single p

illustrative purposes only; those skilled in the art - will readily perceive
alternate electronic arrangenments. FPLL 16 produces an | output signal and
a Q output signal, each of which is supplied To one input of respective

f
adders 18 and 20, jespectiyvely. The outputs ot .,a rs,1l nd, 20 in turn
supply a pair of EF acSﬁéeFﬁsr??%ﬁ#%ﬁuffg%/ﬁfe%%eggﬁvgfy$5f¥W&ﬁé§ Si t al
signal outputs ar@oeaupyefré@ussd ilsdpandessi bfeetsui t Bhédswtaxdionwn) .

Anot her pair of adders 26 and 28 are shown in dotted |lines for the purpose
of subtracting a ABfegtatedssipng the integrafore, 3f #Ad M @xarlagnals. A

carmon rzgf erence ghgg%lgaggygﬁg@ GHee e mafnenhedebAeibes NGOARLdY § 4 NPYLS, of
integrated values are converted to.analog form by D/as 34
and 36 and subtr¥acted from the analgg signal outputs of
FPLL 16 via adders 18 and 20, respe#tively. The D/3A
values of the integrated signals determined when switch
14 is open are held by well known means (not shown) until
the next opening of switch 14 and measurement/correction
of the DC offset is made. Thus the;measured DC offset
produced by the circuitry is subtra§ted from the output
signals from the FPLL demodulator. '

Assuming that the D/A-coﬁvérters=are operated at the
same high speed sample rate as the A/D converters,
complete DC offset correction can be achieved with the
short time that the switch 14 is open. This minimizes
the time the received VSB signal isfnot present. If the

- D/A converters are sampled once per operation of switch
14, the DC offset correction will still be achieved, but
at a slower rate. The gating of théﬁintegrétors must, of
couise, take into account any délayé"in the RF/IF,
baseband and A/D converter circuits to assure that the DC
measurement and subtraction are performed at the
appropriate times.

Reverting to the reference applied to addgrs 26 and
.28, it may be selected to provide aﬁy digital value,

which value is subtracted prior tb_the integration and -

while fully compensating for the DC offset bases the zexo




supply integrators 30 and 32, respectively, which are in turn coupled, via
‘a pair of D/A converters 34 and 36, to the negative inputs of adders 18 and
20, respectively. A controller 38 is supplied with segnment sync and frane

WD 98/ 06172 ‘PCT/ US97/ 12087

4 5y”%w§hﬂﬁﬁb5 fromwel | . known nmeans (not shown) and perysergREe! ops a
gate signal. The gate signal is applied to swtch 14 and to
integrators 30 and 32 to control their oper at i on. In

operation, with switch 14 closed, the RF/IF 6 signal is denodul ated by
FPLL 16 and supplied, through

carrier level at the selected digi;al value. Of course,
the "zero carrier" digital reference can also be selected
to be any value other than zero. _'

Those skilled in the art will note that switch 14
can be opened during the vsﬁ framing code,.which contains
portions that are not used by most_ieceivers (e.g.
reserved bytes or the three 64 symbol pseudo random
number sequence codes). It will also be noted that,
since the DC offsets generally do not chanée rapidly with
time, switch 14 need not be opened every framing code,
but may be opened much less frequently (e.g. every 8th or
16th framing code) depending upon the environment. It
will also be noted that both the I and the Q outputs of
FPLL 16 need not be processed, the I channel generally
sufficing for most- applications. Hdﬁever, for
applications where the Q'output is important, it may be
treated for DC offset compensation aé described above.

. What has been described is a'nbyel DC offset

- compensation method and apparatus that is simple and
effective. It is recognized that numerous ghanges in the
described embodiment of the invention will occur to those .
skilled in the art without departing from its true spirit

and scope. The invention is to be limited only as

defined in the claims.




adders 18 and 20 to A/ D converters 22 and 24, respectively. In the

:case of a VSB signal with a pilot, the signal output of A/D 22 wll
consi st of data and a smal | DC corresponding to the denodul ated pil ot.
The out put may al so include a BﬁEN he processing
circuitry, which DC of fset is undediTH®ISHEET ritAS i CO g fgr t he
denodul at edwﬂ% 81 74nd upsets the ddta REPLAOHH s. {The Q out put adder 20
does not—Ttomtainm data or " t he pot——pbut~WTT reflect any DC of fsets

i ntroduc gcessing circuitry. » I gnoring the dotted
| i ne add EEII "IﬂrlmH“EEmE outputs of A/Ds 22 and 24 are supplied to

I nt egrat 2, respectively, er no effect since the
integrators are disabled at this tine (when swtch 14 is cl osed) .

Therefore the circuitsai.usha ﬁleﬁmbdbeﬂ cbmpm'isatlng HHdreOC tiifsetspih &i gnal s

fromA/ Ds 22 and 24 rren%cil switch 14 _is open. The

RF/ | F si gnal silgnlaﬂ-t é’PPEEFEErh%%Fiab% YRS B8 BRJFAERRS zer o
carrier is establ 'c%?ﬁ‘l B.n h@hé“@éﬁoﬁlﬂ!&% ]ﬂgn%.flt %B a dl §t81 si
predet erm ned anmount o set time, the effect's of e zero %%rrler

are noticed at i nﬁegﬁmnsneothadDefacontent RE ddve rﬂligil&nl segnalzaunaer a

means no DC pllotzgr di% carrier condition, and subtractlng the determined
DC content from the demodulated RF signal.

2. The method of claim 1 characterized in that the
determining step includes removing the RF signal during
preseiected times, and integrating'the digital signal
during the preselected times.

3. The method.df claim 2, characterized by
providing a switch for disconnectiqg the RF signal during
the preselected times, and éonverciﬁg the integrated
digital signal to an analog signal corresponding to the
determined DC content.

4. The method of claim 3, characterized by
adjusting the subtracted DC content with a reference
signal. :

- 5. The method of claim 3 cha:acterized by an FPLL
demodulator which provides I and Q_aemodulaﬁed output
signals and wherein said converting;fintegrating and
subtracting steps are performed for both the I and the Q
output signals.

6. The method of claim 4 charﬁpterized in that the
reference signal is selected to prcdgce a desired digital
level in the digital signal. ;f

7. A DC offset compensation éifbuit characterized

by means for. receiving and demodula;ing a carrier signal

Hllllﬂ L]
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FPLL 16 out ruts do not contain the DC pil ot or any WO 98/ 06172

Egi)gtsssﬁ{)fl%ﬂﬁm lllluuwuumnl y include . | ocal L VSDr oducegaggsgggnéhgc

offsets. These are i'nt egrated diTHIS SH[QTIMS&QEEN )rs 30 and 32 are

al so enabl ed by the gate si gnal at s swijt ch
i ntegrated VPRSI Rr e converted to aﬁ»a-l—eg—ﬂlgi%& P]C%"U%E’gm% and

subtracted fromthe anal og signal outputs of - - FPLL 16 via adders 18 and
20, respectively. The DA val ues of the ¢ ntegrated signals determ ned
when switch 14 is open are heI d by well known neans (not shown) until
the next opening SWi 4 Blbafl" £ h

offset is made. %%Ssg%%éaﬁéﬁn red ag%eggt E EE&hQﬂ her3f¥°& fredhis -

for converting said analog basebanq signal to a digital
signal means for determining the'Dc'content of said
digital signal under a zero carriet'condition, and means
for subtracting said DC content;fébm_said analog baseband
signal. :

8. The circuit of claim 7 chaﬁacterized in that
said determining means includes'meﬁﬁs for integrating
said digital signal during said zerb carrier condition.

9. The circuit of claim 8, characterzzed by means
for producing said zero carrier condltlon durlng '
preselected times and for enabl;ng sald integrating means
during said preselected times. o o

10. The circuit of. claim 8;'characterized by
switching means for establishing said zero carrier
condition at preseiected times, and means fér enabling
said integrating means during said preselected times.

11. The circuit of claim 10, characterized by a
reference for adjusting said digitai signal during said
preselected times to a desired digitél level.

16. The circuit of claim 15,"§ﬁrther including an
FPLL demodulator and wherein said catrier signal includes
a pilot signél said pilot signal déVeloping a DC level
in the output of said FPLL demodulator.

13. The circuit of claim 12, characterlzed in that

said FPLL demodulator produces I anriQ output signals and
wherein said converting, said 1nteg,gt1ng means and said

subtracting means coperate on both sald I and Q output

signals.

Thts Sheet:H.
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produced by the circuitry is subtracted fromthe out put signals from
the FPLL denodul ator. Assum ng that the D/ A converters are
opéerated at the sanme hi gh speed sanple rate as the A/'D converters,
conpl ete DC offset correction can be achieved with the short tinme that
the switch 14 is open. This mnimzes the tine the received VSB signal
i s not presenfWO%80617MRe D) A converters are sanpl ed once perugpetiegyi on
of switch 14, the DC of fset correction will still be achieved, but
at.a slower rate. The gaiimg of the |1nyefrators must, of course, take
into account any del ay§\&n§%c RF/ | F, baseband and A/ D converter
circuits to assure that measur enent and subtraction are
performed at the appropriate tines. Reverting to the
reference applied to addérs R6 and 28, it may be selected to provide
any digital val ue, ichi value is subtracted prior to the integration
and while fully conpénsaling for the DC offset bases] the zero
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6 - carrier level at the selected digital value. O cou

"zero carrier" digital reference can al so be sel ected aqg?

ot her than zero. Those skilled in the art will’ ﬁlMAngsa
14 can be opened during the VSB fram ng code, which contalns

portions that are not used by nost receivers (e.0. reserved bytes or

the three 64 synbol pseudo random nunmber sequence codes) It wll

al so ‘be noted that, <S R q i d St S OF % NHHA ARG €

rapidly with tinme, tcC he openeo every fram ng code,

but may be openeRa e N} -4 V8G i

! hasd 4f ecine Yoll-\ s ife) 6L0 A
fram ng code) dependiaglupon the enV|ronnent I t : w#4?”%%§é§be not ed
that both the | and t f8iG ifRRGIGR relateppgensraldsd FR/2BRAFASHS SQF

the | channel geggealditng ne SHELLE! NGnLah IR AR SRl i88na, HORNYs and

‘for appl i catrons I'S 1 npor tan
treated for DC ophgetictameEnsais 0sueh deFeetbedmpeaieation for vesWigiidlas

‘been described is a novel DC offset conpensati on nmet hod and apparat us
‘that is sinple apiideband (VSB) signals that employ a small pilot.
| While the-lnventlve system is applicable to many
types of sigﬁal, it is of particular advantage in VSB
S signals thaﬁ include a small in-phase pilot, in the form
of a DC, for carrier recovery purposes. VSB receivers
contain maﬁ? subsystems such as demodulators for
converting the RF/IF carrier signal to baseband. During
pfocessing,fDC offsets-(in addition to the DC resulting
from the demodulated pilot) are often introduced in the
baseband circultry, such es thewdemcduiator, baseband
amplifiers and analog-to-digital (A/D) converters. These
- DC offsets can create problems in the signal processing
N circuits. For example, in an FPLL (frequency and phase
locked loop) demodulator, static phase errors may be
intrqduced, Also incorrect polarity detection of the
lock-up pﬁase may result. In A/D conversion,
unsymmetrieal headroom may resul; in clipping.- The

present 1nventlon provides a simple, readily implemented

method of ! compensatlng for such DC offsets.

Objects of: the Invention
A principal object of the invention is to provide a
novel method and apparatus for compensating DC offsets.
Another object ‘of the invention is to provide an

improved technigque and apparatus for eliminating DC

- IMCNDED Sher™
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efsf ecti've. It is recognized that numerous changes in the descri bed

W thout departing fromits true spirit - and scope. HEAUSNG én/ 42087

lCJZEA: :Vgted ogly aASrrét hOddg;iggd in the clains. | _]PEA/U§ 20 MAR 1998

: npensating for DC offsets in a srgha

characterized by denpdul ating an RF signal Eénverting the denodul ated RF

signal to a digital signal determning the content of the digita

stgnal under a  gorQ Minfde tHe S¥EH S boflf: 8P L EH"FrY dEhST1 b
that is preferably used in the VSB recéiver due to its
desirable frequency and phase locking characteristics.
DC offsets can seriously interfere with the pilot
recovery and polarity determination circuits of the FPLL
demodulator.

Referring to the drawing, an RF/IF input signal is

supplied to a tuner/IF block 10 where the received RF

iw; signal is heterodYned to an IF frequency. The IF signal
is applied to a buffer amplifier 12 which feeds a -switch
14 that is connected in series between the amplifier 12
and an FPLL demodulator 16. Switch 14 is shown as a
mechanical éingle poie device for illustrative purposes
only; those skilled in the art will readily perceive “
alternate electronic arrangements. . FPLL 16 produces an I
output signal and a Q output signal, each of which is
supplied to one input of respective adders 18 and 20,

respectively. The outputs of adders 18 and 20 in turn

)

supply a pair of A/D converters 22 and 24, respectively,
whose digital signal outputs are coupled to signal
processing circuits (not shown). Another péir of adders
26 and 28 are shown in dotted lines for the purpose of

. <
L subtracting a'referenca{ if desired, from the digital

-2 & signals. A common referencelygltage may be connected to
the négétive inputs of adders 26 and 28. A/Ds 22 and 24
-supp1§ integrators 30 and 32, respeé;i§ely, which are in
turn coupled, via a pair of D/A converters 34 and 36, to
the negative inputs of adders 18 and 20}.reépectively. A

controller 38 is supplied with segment sync and frame

}
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BC content from the denodul ated RF signal. . The nmethod of claim1

characterized in that 1the-—determning step incl udes r?gn!%thaﬁ tingngl87

durlng presel ected ti mes, ﬁ& egrating the digital durln
presel ected ti g %gﬁ thod of claim 2, charact g-r‘
providing a sw nm“‘m “ tiing the RF si gnal duri ngﬂjl"l?z‘e \esellgsiwég ]995

ti mes, and convertirtg the |ntegrated digital -signal to an anal og signa

oorrespondlng to the determ ned DC content. 4. The nethod of claim 3,
characterized by adjusti:ng the subtractedégﬁéiﬁgtent with a reference
si gnal . 5. The nmet hod of claim 3 char ed by an FPLL denodul at or

which provides | and Q dgngdthadedOWatbess802hy Fod Wecifestsdin a
converting, integrating and subtracting steps aré performed for both the |

and the Q out pagngilgreharacterigedithy ndethodudating mm Rihakgnali zed |n_
e Tl Ry LR AR A RIVEE a1V & i gle 8 bEeRlad

determining the DC content of the digital signal under a

>

zero RF carrier condition, and subtracting the determined
DC content from the demodulated RF signal.
2. The method of claim 1 characterized in that the
Leedd determining step includes removing the RF sigpél during
.preseiected times, and integrating the digital signal
during the preselected times..‘

3. The method of claim 2, charaéterized by
providing a switch for disconnecting the RF signal during
the preselected times, and converting the integrated
digital signal to an analog signal corresponding to the
determlned DC content.

4. The method of clalm 3, characterlzed by
.adjusting the subtracted DC content with a reference
signal.

S.. The method of claim 3 characterized by an FPLL
demodulator which provides I and Q demodulaﬁed output
signals and wherein said converting, integrating and
subtracting steps are performed for both the I and the Q
output signals. |

6:}'The method of claim 4 charécterized in that the
reference signal is selected to produce a desired digital

. level in the digital signal. | .
7. A DC offset compensation circuit characterized

by means for receiving and demodulating a carrier signal

AMENDED SHEET



7= A DC offset conpensation-circuit characterized by means for receiving

and denodulating a carrler n mi;;
arrlld devel opi ng an lf&ﬂ |gnal t heref rom sb ‘g 9(7\/|112n9887

sai d anal og baseba gital signal neans f QL4 &r@@wq
DC content of said dlgltal S|gnal under a zero carrier condition, and
means for subtracting said DC content from saigd anal og baseband signal .
8.. The circuit of claim7 characterized in that said determ ning neans

i ncludes means o141 4L6ETAREAG SA il Yd Hasdiohidh d¥5hay $HL A GnCARELRE

condi tion.
for converting said analog baseband signal to a dlgltal

51gna;,means for determlnlng the DC content of said
digital s1§nal under a zero carrier condition, and means
for subtracting said DC content from said analog baseband
signal.

8. The circuit of claim 7 characterized in that
said determining means includes means for integrating

said digital signal during said zero carrier condition.

i .
P
-

9. The circuit of claim 8, characterized by means
for producing said zero carrier condition during
preselected times and for enabling said integrating means
during said preselected times. .

10. The circuit of claim 8, characterized by
switching means for establishing said zero carrier

condition at preselected times, and means for enabling
said integrating means during said preselected times.

A 11. The circuit of claim 10, characterized by a
reference for adjusting said digital signal during said
preselected times to a desired digital level.

/Z>;51 The circuit of claim);sﬂ further inciuding an
FPLL demodulator and wherein said carrier signal includes
a pilot signal, said pilot signal developing a DC level
in the output of said FPLL demodulator.

l3f'"$he circuit of claim 12, charactérized in that
said EPLL demodulator produces I and Q'output signals and
wherein said converting, said integrating means and said
subtracting means operate on both said T énd'Q output

signals.

.\/ 5



98056556
9. -The circuit of claim8, characterized by neans for produci ngPpSaepyzero
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(57) Abstract

A DC offse_t measurement and compensation circuit includes a switch arrangement (14) for establishing a zero carrier condition in
the circuit. The circuit ouput is integrated (30, 32) to develop any DC offsets, which are converted to analog form (34, 36) and subtracted
(18, 20) from the signal output. A reference (REF) may also be subtracted (26, 28) to establish a base digital level for the output,
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