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1
HDTV RECEIVER

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

The present invention relates to a high-definition televi-
sion (HDTV) receiver, and more particularly, to an HDTV
receiver using a vestigial sideband filter implemented with a
finite impulse response (FIR) filter.

FIG. 1 1s a block diagram of a conventional HDTY,
showing the configuration of HDTV receiver proposed by
Grand Alliance.

The conventional HDTYV receiver of FIG. 1 comprises a
tuner 1, SAW filter 3, IF amplifier 4, local oscillators 2 and
5, demodulator/frequency phase locked loop (FPLL) 6, and
an ADC 7.

The operation of the conventional HDTYV receiver will be
discussed below.

A signal transmitted through an antenna 1is first and second
demodulated 1n tuner 1. Specifically, the signal input
through the antenna 1s band-pass-filtered 1n band of 50-800
MHz, and then amplified. The signal of 50-800 MHz output
from a BPF/amplifier 1s multiplied by the frequency signal
of 0.97-1.72 GHz output from local oscillator 1b 1n a mixer
1c¢ for the purpose of first demodulation. Here, local oscil-
lator 1b selects the frequency of an intended channel by a
channel tuning signal.

The signal demodulated and output from mixer 1c 1s
band-pass-filtered and amplified to 920 MHz 1n a BPF/

amplifier/AGC 1d. The gain of the amplified signal 1s
automatically controlled under the instruction of a delayed

AGC.

In mixer le, the signal output from BPF/amplifier/AGC
1d 1s multiplied by the frequency signal output from local
oscillator 2 and whose central frequency 1s 876 MHz. The
local oscillator 1s a VCO 1n which 876 MHz 1s the central
frequency. The multiplied signal 1s output, with its interme-
diate frequency being 44 MHz. The output signal of mixer
le 1s gain-controlled and amplified in IF amplifier 1f. The
signal output from IF amplifier 1f 1s VSB-filtered in SAW
filter 3.

Speaking of the transmission/reception terminals of the
HDTYV in which a signal is transmitted in VSB, a transmis-
sion function for the overall transmission/reception must be
raised-cosine 1n a transmission band in which a pilot signal
1s present, 1n order not to produce mnter-symbol interference.

On the transmission terminal of HDTV, a square root
raised cosine (SRC) VSB filter 1s used. Accordingly, the
SRC filter must be also used on the reception terminal of
HDTYV.

FIG. 2 1s a frequency characteristic diagram of an SRC-
type VSB filter.

Referring to FIG. 2, an SRC-type VSB filter becomes a

transmission channel free from inter-symbol interference
because the SRC of the transmission terminal and the SRC

of the reception terminal are multiplied to become a RC

filter.

In other words, the RC filter 1s made by multiplying the
transmission filter by the reception filter. Here, the trans-
mission filter and the reception filter are the same, becoming

the SRC filter.
This can be given 1n the following equation.
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2

RC filter=transmission filterxreception filter transmission
filter=reception filter=RC filter=SRC filter

The conventional VSB filter for HDTV 1s realized with a
SAW filter 3. The frequency characteristic of SAW filter 3 1s
as shown 1n FIG. 2.

The signal VSB-iltered through SAW filter 3 receives an
AGC signal from IF amplifier 4 so as to be gain-controlled
automatically. The gain-controlled signal 1s demodulated to
a baseband 1n demodulator/FPLL 6 so that 1ts frequency and
phase are locked.

Here, the FPLL forms two loops. One loop formed with
a mixer 6a, AFC LPF 6d, amplifier limiter 6e, APC LPF 6f,
and local oscillator 2 1s to lock frequency. The other loop
formed with a mixer 6¢c, APC LPF 61 and local oscillator 2
1s to lock phase when the frequency is locked and only “1”
1s output from amplifier limiter 6¢. Here, local oscillator §
generates a single frequency of 46.69 MHz with a reference
oscillator. The single frequency 1s output to mixer 6¢ and a
phase converter 6b for performing 900 phase conversion.

The signal passing through demodulator/FPLL 6 1s digi-
tally converted m ADC 7 at 10.76 MHz of the symbol rate.

In the conventional HDTYV receiver, since the AFC signal
output from demodulator/FPLL 6 controls local oscillator 2,
the loop 1s elongated to make the system unstable.

In addition, since the VSB filter of the conventional
HDTYV 1s constructed with a SAW filter, roll-off factor ¢, the

ratio of transmission band to pass band, 1s given as follows.

2B B

ZEZE20115

transmission band

v pass band

As shown 1n this equation, the factor 1s so small as to require
large number of taps, complicating the configuration of the
SAW filter and reducing economical efficiency.

SUMMARY OF THE INVENTION

Therefore, it 1s an object of the present invention to
provide an HDTYV receiver in which a VSB filter 1s made
with an FIR filter to increase the roll-off factor of a SAW
filter and to thereby use a filter of fewer number of taps, and
in which a loop formed by a demodulator/FPLL 1s short-
ened.

To accomplish the object of the present invention, there 1s
provided an HDTV receiver comprising: a tuning portion for
selecting one of a plurality of RF signals received, and
converting a selected RF signal into an imtermediate fre-
quency signal; a demodulator/FPLL for demodulating the
intermediate frequency signal output from the tuning portion
into a baseband signal in which the frequency and phase are
locked, and outputting an AFC signal; a first local oscillator
for forming a frequency signal which can be varied from a
reference frequency to a specific frequency, and outputting
the thus-formed frequency signal to the demodulator/FPLL;
and a VSB filter for VSB-iltering the baseband signal output
from the demodulator/FPLL.

BRIEF DESCRIPTION OF THE AI'TACHED
DRAWINGS

FIG. 1 1s a block diagram of a conventional HDTV
receiver:;

FIG. 2 1s a frequency characteristic diagram of a conven-
tional SRC-type VSB;

FIG. 3 1s a block diagram of an HDTV of the present
mvention;
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FIG. 4 1s a detailed block diagram of the VSB filter of
FIG. 3;

FIG. 5A 1s a frequency characteristic diagram of the VSB
filter of FIG. 3;

FIG. 5B 1s a frequency characteristic diagram of the SAW
filter of FIG. 3;

FIG. 6A 1s a frequency characteristic diagram of the VSB
filter of FIG. 4;

FIG. 6B 1s a frequency characteristic diagram of a SAW
filter employing the VSB filter of FIG. 4;

DETAILED DESCRIPTION OF THE
INVENTION

Referring to FIG. 3, an HDTYV receiver of the present
invention 1s made up of a tuning portion 30, demodulator/
FPLL 25, local oscillator 24, and VSB filter 26.

Tuning portion 30 comprises a local oscillator 23 for
outputting a frequency signal fixed at 876 MHz, a tuner 20
for first demodulating one of a plurality of RF signals
received according to an mput channel tuning signal and a
delayed AGC signal, and second demodulating the {first
demodulated RF signal according to a frequency signal
output from local oscillator 23, a SAW filter 21 for band-
rejection-filtering a baseband signal output from tuner 20,
and an IF amplifier 22 for automatically gain-controlling a
baseband signal output from SAW filter 21. The tuning
portion selects one of a plurality of RF signals received, and
converts a selected RF signal into an intermediate frequency
signal.

Here, SAW filter 21 1s to band-rejection-filter the base-

band signal output from tuner 20 through a frequency band
containing a guard band with the transmission band of the
VSB filter. In other words, SAW filter 21 band-rejection-

filters the baseband signal output from tuner 20 through 6
MHz+300 KHz.

Demodulator/FPLL 25 demodulates the intermediate fre-
quency signal output from IF amplifier 22 of tuning portion
30 1nto a baseband signal in which the frequency and phase
are locked, and outputs an AFC signal.

Local oscillator 24 forms a frequency signal which can be
varied from a 46.69 MHz reference frequency to a specific
frequency of£300 KHz, and outputs the thus-formed fre-
quency signal to demodulator/FPLL 23.

VSB filter 26 VSB-filters the baseband signal output from
demodulator/FPLL 25. As shown 1n FIG. 4, VSB filter 26
comprises an ADC portion 11 for A/D converting the
baseband signal output from demodulator/FPLL 25 by
dividing 1t into I-channel and Q-channel signals, an SRC
filter portion 12 for SRC-filtering the I-channel and
(Q-channel signals output from ADC portion 11, and a
subtractor 13 for subtracting a signal output from SRC filter
portion 12 and outputting a VSB-filtered signal .

Here, ADC portion 11 consists of two ADCs 11a and 11b
for A/D converting the I-channel and Q-channel signals,
respectively. SRC filter portion 12 comprises an SRC filter
12a for SRC-filtering the I-channel signal output from ADC
11a of ADC portion 11 with the coefficient of the real-
number axis, and an SRC filter 12b for SRC-filtering the
(Q-channel signal output from ADC 11b of ADC portion 11
with the coeflicient of the imaginary-number axis.

ADCs 11a and 11b establish their sampling frequency at
10.76 MHz, which 1s the symbol rate.

The operation of the HD'TV recerver constructed as above
will be explained with reference to FIGS. 5A, 5B, 6A and

6B.

10

15

20

25

30

35

40

45

50

55

60

65

4

First, local oscillator 23 generates an 876 MHz frequency
signal and outputs 1t to tuner 20. One of a plurality of RF
signals received via an antenna 1s selected and first demodu-
lated according to an 1nput channel tuning signal and
delayed AGC signal. The first demodulated RF signal 1is
second demodulated according to the 876 MHz frequency
signal output from local oscillator 23.

The baseband signal demodulated in tuner 20 1s band-
rejection-filtered via SAW filter 21, and automatically gain-
controlled by receiving an AGC signal input from IF ampli-
fier 22. The gain-controlled signal 1s demodulated into a
baseband 1n demodulator/FPLL 25 so that the frequency and
phase are locked.

Here, local oscillator 24 receives an AFC signal from
demodulator/FPLL 25, and forms a frequency signal which
can be varied from the 46.69 MHz reference frequency
to+300 KHz according to the voltage of the AFC signal. The
thus-formed frequency signal 1s output to demodulator/

FPLL 25.

The position of the pilot of the intermediate frequency
signal mput to demodulator/FPLL 235 1s varied within 46.69
MHz+300 KHz so that SAW filter 21 must have a guard
band by+300 KHz, as shown i FIG. 5B.

SAW filter 21 must be constructed with a band-rejection
filter which has a guard band on both ends of the pass band
of the VSB filter of FIG. 5A and has the frequency charac-
teristic shown in FIG. 5B.

The guard band of SAW filter 21 1s established at 300
KHz. The guard band can be also set by the maximum
according to the difference between the frequency of the
signal input via the antenna and the frequency of local
oscillator 1b of tuner 20, that is, the oscillating frequency

ogenerated from the channel tuning signal and the frequency
of local oscillator 23.

For 1nstance, 1f the maximum of the difference between

the frequency of the signal mnput from the antenna and the
frequency of local oscillators 1b and 23 1s 100 KHz, the
cguard band 1s 100 KHz.

For this reason, in the HDTV receiver of the present
invention, the AFC signal output from demodulator/FPLL
25 does not control local oscillator 23 but local oscillator 24,
shortening the loop. This stabilizes the system.

The baseband signal output from demodulator/FPLL 25 1s

VSB-filtered in VSB f{ilter 26, which will be explained
below.

VSB filter 26 has the frequency characteristic as shown 1n
FIG. 6 A. The position of the pilot signal 1s DC position so

that the frequency characteristic 1s asymmetric centering on
the DC.

Fourier-transforming this, a filter calculation value of a
complex number with a real number and 1maginary number
1s given as follows.

Provided that the filter calculation value of the complex
number 1s C+jC, a filtered signal Y 1s

y =T+ jWxC+ C)

= {IC, — QC;} + 111G — QG |

Out of the VSB-filtered signal, only the real-number
portion 1s necessary. That 1s, only IC,—QC,, the real-number
portion, 1s useful.

The I-channel signal A/D converted in ADC 11a 1s filtered
in SRC filter 12a with the coefficient C, of the real-number
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axis. The Q-channel signal A/D converted in ADC 11b 1s
filtered in SRC filter 12b with the coefthicient C, of the

Imaginary-number axis.

In order to obtain finally VSB-filtered value 1C,-QC,,
signal QC, filtered in SRC filter 12b 1s subtracted from
signal IC, filtered 1n SRC filter 12a 1n subtractor 13. This

enables I-channel signal I to be obtained.

Here, 1n a case when VSB filter 26 1s connected to
demodulator/FPLL 25, as shown 1 FIG. 6B, SAW filter 21
coupled to tuner 20 acts only as a band-rejection filter taking
6 MHz as its pass band mcluding the transmission band of

the VSB filter of FIG. 6 A. Therefore, the roll-off factor a can
be greater than 0.115.

In other words, as explained 1n FIGS. 5A and 5B, SAW
filter 21 performs band-rejection-filtering, taking, as 1its pass
band, a band 1n which the guard band 1s included 1n 6 MHz

containing the transmission band of the VSB filter.

As described above, the present invention has the follow-
ing advantages:

First, the VSB filter 1s realized with not a SAW filter but
an FIR filter 1n the baseband, implementing an accurate

filter.

Second, the SAW filter serves only as a band-rejection

filter, reducing the number of taps and accordingly produc-
fion cost.

Third, the oscillation loop 1s shortened to stabilize the
system.

What 1s claimed 1s:

1. An HDTYV receiver comprising:

a tuning portion for selecting one of a plurality of RF
signals received, and converting a selected RF signal
into an 1ntermediate frequency signal;

a demodulator/FPLL for demodulating said intermediate
frequency signal output from said tuning portion into a
baseband signal in which the frequency and phase are

locked, and outputting an AFC signal;

a first local oscillator receiving said AFC signal and
forming a frequency signal which can be varied from a
reference frequency to a specilic frequency, and out-
putting the thus-formed frequency signal to said

demodulator/FPLL; and

a VSB filter for VSB-iltering said baseband signal output
from said demodulator/FPLL.
2. An HDTYV recerver as claimed 1n claim 1, wherein said
funing portion comprises:

a second local oscillator for outputting a fixed frequency
signal;

a tuner for first demodulating one of a plurality of RF
signals received according to an input channel tuning
signal and a delayed AGC signal, and second demodu-

lating said first demodulated RF signal according to a

frequency signal output from said second local oscil-

lator;

a SAW filter for band-rejection-filtering [a baseband] the
intermediate frequency signal output from said tuner;
and

an IF amplifier for automatically gain-controlling said
[baseband] intermediate frequency signal output from
said SAW filter.

3. An HDTYV recerver as claimed 1n claim 2, wherein said
second local oscillator outputs a frequency signal fixed at
876 MHz.

4. An HDTYV receiver as claimed 1n claim 2, wherein said
SAW filter band-rejection-filters said [baseband] intermedi-
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6

ate frequency signal output from said tuner through a
frequency band containing a guard band with the transmis-
sion band of said VSB filter.

S. An HDTYV receiver as claimed 1n claim 4, wherein said
ouard band 1s set by the maximum according to the differ-
ence between the oscillating frequency generated from the
channel tuning signal and the frequency of said second local
oscillator.

6. An HDTYV receiver as claimed 1n claim 4, wherein said
SAW filter band-rejection-filters said [baseband] intermedi-

ate frequency signal output from said tuner through 6
MHZ+300 KHz.

7. An HDTYV recewver as claimed 1n claim 1, wherein said
first local oscillator forms a frequency signal which can be
varied from a 46.69 MHz reference frequency to+300 KHz
according to the AFC signal output from said demodulator/
FPLL, and outputting said thus formed frequency signal to
said demodulator/FPLL.

8. An HDTYV receiver as claimed 1n claim 1, wherein said
VSB filter comprises:

an ADC portion for A/D converting said baseband signal
output from said demodulator/FPLL by dividing said
baseband signal into I-channel and Q-channel signals;

an SRC filter portion for SRC-filtering said I-channel and
(Q-channel signals output from said ADC portion; and

a subtractor for subtracting a signal output from said SRC

filter portion and outputting a VSB-filtered signal.

9. An HDTYV recewver as claimed 1n claim 8, wherein said
ADC portion consists of two first and second ADCs for A/D
converting said I-channel and Q-channel signals, respec-
fively.

10. An HDTV receiver as claimed 1n claim 8, wherein said
SRC filter portion comprises:

an SRC filter for SRC-filtering said I-channel signal

output from said ADC portion with the coeflicient of
the real-number axis; and

an SRC filter for SRC-filtering said Q-channel signal
output from said ADC portion with the coeflicient of
the 1maginary-number axis.

11. An HDTYV recerver as claimed 1n claim 9, wherein said
first and second ADCs establish their sampling frequency at
the symbol rate.

12. An HDTYV receiver as claimed in claim 11, wherein
said first and second ADCs have 10.76 MHz as their
sampling frequency.

13. A digital television receiver comprising:

a tuning portion, mncluding

a fixed local oscillator providing a fixed frequency
signal, and

a tuner receiving a channel tuning signal and the fixed
frequency signal and in response thereto selecting
one of a plurality of RF signals recetved, and con-
verfing a selected RF signal into an intermediate
frequency signal;

a demodulator/FPLL for demodulating said intermediate
frequency signal output from said tuning portion inio a
baseband signal in which the frequency and phase are
locked, and outputiing an AFC signal; and

a variable local oscillator recerving said AFC signal and
forming a frequency signal which can be varied from a
reference frequency to a specific frequency, and out-
putting the thus-formed frequency signal to the
demodulator/FPLL.

14. A V5B receiving system for a digital television com-

prising.

a tuning portion including a tuner for selecting one of a
plurality of signals received, and converting a selected




US RE37,326 E

7

signal into an intermediate frequency signal, the tuning
portion including a fixed local oscillator providing a
first fixed frequency signal to the tuner;

a demodulator including an FPLL for demodulating said
intermediate frequency signal output from said funing
portion into a baseband signal, the demodulator out-
puitting an AFC signal; and

a variable local oscillator receiving the AFC signal and
providing a frequency signal that can be varied from a
reference frequency to a specific frequency and outpuit-
ling a second frequency signal to the demodulator.

15. The VSB receiving system as claimed in claim 14,
wherein said fixed local oscillator outputs a frequency signal
fixed at 876 MHZ.

16. The VSB receiving system as claimed in claim 14,
wherein said variable local oscillator forms a frequency
signal which can be varied from a 46.69 MH/ reference
frequency to +/-300 KHz according to the AFC signal
output from said demodulator, and outpuiting said thus
formed frequency signal to said demodulator.

17. A V5B receiving system for a digital television com-
prising.

a tuner selecting one of a plurality of signals received,
and converting a selected signal into an intermediate
frequency signal;

a fixed local oscillator providing a first fixed frequency
signal to the tuner;

a filter recetving the intermediate frequency signal and
performing a band pass filtering to produce a filtered
signal;

an amplifier amplifving the filtered signal;

a demodulator including an FPLL for demodulating said

filtered signal output from the amplifier and outputting
an AFC signal; and

a variable local oscillator receiving the AFC signal and
providing a frequency signal that can be varied from a
reference frequency to a specific frequency and outpuit-
ling a second frequency signal to the demodulator,

wherein the demodulator outputs a baseband signal.

18. The VSB receiving system as claimed in claim 17,
wherein said fixed local oscillator outputs a frequency signal
fixed at 876 MHZ.

19. The VSB receiving system as claimed in claim 17
wherein said variable local oscillator forms a frequency
signal which can be varied form a 46.69 MH/ reference
frequency to +/-300 KHz according to the AFC signal
output from said demodulator, and outputiing said thus
formed frequency signal to said demodulator.

20. A method of processing a transmitted digital television
signal at a VSB receiving system for a digital television, the
method comprising the steps of:

selecting one of a plurality of signals received, and
converiing a selected signal into an mtermediate fre-

5

10

15

20

25

30

35

40

45

50

quency signal in response to a first fixed frequency ..

signal generated from a fixed local oscillator,

generating an AFC signal in response to the intermediate
frequency signal;

generating a second frequency signal that can be varied
from a reference frequency to a specific frequency in
response to the AFC signal; and

demodulating the intermediate frequency signal and gen-
erating a baseband signal from the intermediate fre-
quency signal in response to the step of generating the
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22. The method of claim 20, wherein said second fre-
quency signal can be varied from a 460.69 MHz reference

frequency to +/-300 kHz according to the AFC signal.

23. A method for processing a transmitted digital televi-
sion signal at a VSB receiving system for a digital television,
the method comprising the steps of:

selecting through a tuner one of a plurality of signals
received, and converting a selected signal into an
intermediate frequency signal;

generating through a first fixed local oscillator a first fixed
frequency signal to the tuner;

band pass filtering the intermediate frequency signal to
produce a filtered signal;

amplifving the filtered signal;

demodulating the filtered signal output from the amplifier
and generating an AFC signal;

generating a frequency signal that can be varied from a

reference frequency to a specific frequency and outpuit-
ting a second frequency signal to the demodulator; and

generating a baseband signal in response to the step of

generating the frequency signal that can be varied.
24. The method of claim 23, wherein the first fixed

frequency 1s 876 MHz.

25. The method of claim 23, wherein said second fre-
quency signal can be varied from a 460.69 MHz reference
frequency to +/-300 kHz according to the AFC signal.

20. A VSB receiving system for a digital television,
COMprising:

a tuning portion including a tuner for selecting one of a
plurality of signals recetved, and converiing a selected
signal into an intermediate frequency signal, the tuning
portion including a local oscillator providing a fixed
frequency signal to the tuner, and further including an
intermediate frequency filter for filtering said interme-
diate frequency signal to produce a filtered intermedi-
ate frequency signal;

a demodulator including an FPLL for demodulating said
filtered intermediate frequency signal ouiput from said
funing portion into a baseband signal, the demodulator
outputiing an AFC signal; and

a variable local oscillator receiving the AFC signal and
providing a second frequency signal that can be varied

from a reference frequency to a specific frequency to the
demodulator.
27. The VSB receiving system as claimed in claim 26,
wherein said first frequency signal is 876 MHZ.
28. The VSB receiving system as claimed in claim 26,

wherein said variable local oscillator forms a frequency
signal which can be varied from a 46.09 MH/ reference

frequency to +/-300 KHz according to the AFC signal
output from said demodulator, and outputiing said thus
formed frequency signal to said demodulator

29. A VSB receiving system for a digital television,

COMprising:

a tuner selecting one of a plurality of signals received,
and converting a selected signal into an intermediate
frequency signal,;

a local oscillator providing a fixed frequency signal to the
[uner;

a SAW filter recetving the intermediate frequency signal
and performing a band pass filtering to produce a
filtered signal;

an amplifier amplifying the filtered signal;

a demodulator including an FPLL for demodulating said
filtered signal output from the amplifier and outpuiting
an AFC signal; and
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a variable local oscillator receiving the AFC signal and
providing a frequency signal that can be varied from a
reference frequency to a specific frequency and outptit-
ling a second frequency signal to the demodulator,

wherein the demodulator outputs a baseband signal.

30. The method of claim 29, wherein said fixed frequency
signal is 876 MHz.

31. The VSB receiving system as claimed in claim 29,
wherein said variable local oscillator forms a frequency
signal which can be varied from a 46.09 MHZ reference
frequency to +/-300 KHz according to the AFC signal
output from said demodulator, and outputiing said thus
formed frequency signal to said demodulator.

32. A method for processing a transmitied digital televi-
sion signal at a VSB recetving system for a digital television,
the method comprising the steps of:

selecting one of a plurality of signals received, and
converiing a selected signal into an mtermediate fre-
quency signal in response to a fixed frequency signal
generated from a local oscillator, the selecting step
including band pass filtering the intermediate fre-
quency signal,;

generating an AFC signal in response to the intermediate

frequency signal;

generating a frequency signal that can be varied from a

reference frequency to a specific frequency in response
to the AFC signal and generating a second frequency
signal; and

demodulating the intermediate frequency signal and gen-

erating a baseband signal from the intermediate fre-
quency signal in response to the step of generating the
frequency signal.

33. The method of claim 20, wherein said fixed frequency
signal is 876 MHz.

34. The method of claim 32, wherein said second fre-
quency signal can be varied from a 46.69 MHz reference
frequency to +/-300 kHz according to the AFC signal.

35. A method for processing a transmitied digital televi-

sion signal at a VSB receiving system for a digital television,
the method comprising the steps of:

selecting through a tuner one of a plurality of signals
received, and converting a selected signal nto an
intermediate frequency signal;

generating through a first local oscillator a fixed fre-
quency signal to the tuner;

saw filtering the intermediate frequency signal to produce
a filtered signal,;

amplifying the filtered signal;
demodulating the filtered signal output from the amplifier
and generating an AFC signal;

generating a second frequency signal that can be varied
from a reference frequency to a specific frequency and
outputitng the second frequency signal to the demodu-
lator; and

generating a baseband signal in response to the step of

generating the frequency signal that can be varied.
36. The method of claim 35, wherein said fixed local
oscillator outputs a frequency signal fixed at 8§76 MHz.
37. The method of claim 35, wherein said second fre-

quency signal can be varied from a 460.69 MHz reference
frequency to +/-300 kHz according to the AFC signal.

38. A VSB receiving system for a digital television,
COMprising:

a tuning portion ncluding a tuner for selecting one of a

plurality of signals recetved, and converting a selected
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signal into an intermediate frequency signal, the tuning
portion including a local oscillator providing a first
frequency signal to the tuner;

a first bandpass filter coupled to the tuner for receiving
the intermediate frequency signal and outputiing a
bandpass filtered signal;

a second filter coupled to the first bandpass filter, the
second filter including a VSB signal maiching filter.
39. The VSB receiving system as claimed in claim 38,
wherein said local oscillator ouiputs a frequency signal at
876 MHZ.
40. A VSB receiving system for a digital television
receiver Comprising:

a tuning portion including a tuner for selecting one of a
plurality of signals recetved, and converiing a selected
signal into an intermediate frequency signal, the tuning
portion including a local oscillator providing a first
frequency signal to the tuner;

a first bandpass filter coupled to the tuner for receiving
the intermediate frequency signal and oulpuiting a
bandpass filtered signal;

a demodulator coupled to the first bandpass filter and
producing a baseband signal from the bandpass filtered
signal; and

a second bandpass filter coupled to the demodulator, the
second bandpass filter including a VSB signal match-
ing filter.

41. The VSB receiving system as claimed in claim 40,
wherein said local oscillator ouiputs a frequency signal at
876 MHYZ.

42. A VSB recetving system for a digital television com-
prising.

a tuning portion including a tuner for selecting one of a

plurality of signals received, and converting a selected
signal into an intermediate frequency signal;

a filter having a guard band value (&), receiving the
intermediate frequency from the tuner and performing
a bandpass filtering to produce a filtered intermediate
frequency signal,;

a demodulator including an FPLL for demodulating said
filtered intermediate frequency signal output from said

filter into a baseband signal, the demodulator output-
ting an AFC signal; and

a variable local oscillator receiving the AFC signal and
generating a frequency signal that can be varied from
a reference frequency to a specific frequency corre-
sponding to the guard band value (o) and ouitputting
said frequency signal to the demodulator.

43. A VSB receiving system as claimed in claim 42,
wherein said guard band value (o) is no greater than +/-300
kHz.

44. A VSB receiving system for a digital television com-
prising.

a tuner selecting one of a plurality of signals received,
and converting a selected signal into an intermediate
frequency signal,;

a filter having guard band value (@), receiving the inter-
mediate frequency signal and performing a band pass
filtering to produce a filtered intermediate frequency
signal;

an amplifier amplifying the filtered intermediate fre-
quency signal;

a demodulator including an FPLL for demodulating the
filtered intermediate frequency signal output from the
amplifier and outputiing an AFC signal; and
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a variable local oscillator receiving the AFC signal and
generafing a frequency signal that can be varied from
a reference frequency to a specific frequency corre-
sponding to the guard band value (o) and outputting
said frequency signal to the demodulator. 5
45. A VSB receiving system as claimed in claim 42,
wherein said guard band value () is no greater than +/-
300 kHz.
46. A method for processing a transmitied digital televi-
sion signal in a VSB recetving system for a digital television, 10
the method comprising:

selecting one of a plurality of signals received, and
converting a selected signal into an intermediate fre-
quency signal;

band pass filtering the intermediate frequency signal with 15

a filter having a guard band value () and producing a

filtered intermediate frequency signal;

generating an AFC signal in response to the filtered

intermediate frequency signal,; 0

generating a frequency signal that can be varied from a
reference frequency fo a specific frequency correspond-
ing to the guard band value (Q) in response to the AFC
signal; and

demodulating the filtered intermediate frequency signal 25
and generating a baseband signal from the filtered
intermediate frequency signal in response to the step of
generafing the frequency signal.

47. The VSB receiving system as claimed in claim 40,
wherein said guard band value (o) is no greater than +/- 30
300 kHz.

48. A method for processing a transmitied digital televi-
sion signalin a VSB receiving system for a digital television,
the method comprising:

selecting through a tuner one of a plurality of signals 33
received, and converting a selected signal into an
intermediate frequency signal;

band pass filtering the intermediate frequency signal with
a filter having guard band value (¢.), and producing a
filtered intermediate frequency signal;

12

amplifving the filtered intermediate frequency signal;

demodulating the filtered intermediate frequency signal
output from the amplifier and generating an AFC
signal;

generating a frequency signal that can be varied from a
reference frequency to a specific frequency correspond-

ing to the guard band value (a) and outpuitting said
frequency signal to the demodulator; and

generating a baseband signal in response to the step of
generating the frequency signal that can be varied.
49. The VSB receiving system as claimed in claim 48,

wherein said guard band value (o) is no greater than +/-300
kHz

50. A VSB receiving system for a digital television

recelver CoOmprising.

a tuning portion including a tuner for selecting one of a

plurality of signals recetved, and converiing a selected
signal into an intermediate frequency signal,

a first band pass filter having a guard band value (o)
coupled to the tuner for receiving the intermediate
frequency signal and outputiing a bandpass filtered
signal;

a demodulator coupled to the first band pass filter and
producing a baseband signal from the bandpass filtered
signal and;

a variable local oscillator receiving the AFC signal and
generating a frequency signal that can be varied from
a reference frequency to a specific frequency corre-
sponding to guard band value () and outputting said
frequency signal to the demodulator and;

a second band pass filter coupled to the demodulator, the
second band pass filter including a signal matching

filter:

51. The VSB receiving system as claimed in claim 50,

wherein said guard band value (o) is no greater than +/-
300 kHz.
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