WD 97/48227 - : _ ' PCT/ US97/ 09004 1 VSB MODE
DETECTI ON %yé; M, %A]TH COMB FI LTER Background of the 1Invention and Prior Art -
This invention relfates to advanced tel evision systens and i RCFAISOT/a9D4r t O
VSB (vestigial side band) node detection in a receiver having a conb filter
to reject NTSC co-channel signals. The digital television signal standards
specifies that the VSB node be defined intthree bytes of data during the 24
synbol s of the 832 synbol fleld sync segnent For t he 8 VSB terrestria

standard si.gnal, 't hes¢sB , if ST 0 pER peci fi ed.
However, for ther trans 'SS|on nDdes such -s_16 VSB onIy the third byte
of the three RS e Sy o= 2o LMrdiles are reserved. Thus

two of the three node IfﬁfgrEH&éHE{&ﬁ(¥%fgééé”%g$%§#%é§ ém? %i%gﬁ%ez

Consequently, a digital Tecelver cannot use a co
detection excepicdms A th (G-t rukst riclvss ansemeﬁgmr@me san@e the -

conb filter enhances NTSC co-channel interference rejection, -it is
' mode detection in a receiver having a comb fllter to
‘reject NTSC co-channel signals. The dlgltal television
-signel.standards specifies that the VSB mode be defined
in three bytes of data during the 24 stbols of the 832
symbdl field sYnc segment. For the 8 VSB terrestrial
standard signal, these three mode information bytes are
fully specified. However, for:other transmission modes -
. such as 16 VSB, only the third byte of the three bytes is
specified and the first two bytes are reserved.- Thus two
of the three mode infpfmation bytes are unknown for most
.VSB modes. Consequently, a digital receiver cannot use a
cemb filter fer VSB mode detection except for the 8 VSB
terrestrial transmission mode. Since the comb fil;ef
enhances NTSC co-channel interference rejection; it is
highly desirable to use the cémb filter to detect the VSB
mode during reception of 8 VSB terrestrial signals in the
presence of NTSC co-channels. However, if the comb
"filter is effective and a change_in VSB mode of the
received'signal suddenly occurs, the mode detection
circuitry of the receiver may be unable to determine the
mode of the new signal due to the action of the comb
filter and lockout may occur. This is because the comb
filter modifies the values in the third byte by
._subtraeting data present in the first two bytes, as will

be described. The invention solves this'problem and

,



hi ghly desirable to use the conb filter to detect the VSB nbde during _
reception of 8 VSB terrestrial signals in the presence of NTSC co-channel's.
However, iWO9E8R3nh filter i's effective and a change i n VSmoshaosfost he
recei ved signal suddenly occurs, the node detection circuitry of the
receiver may be unable to detern1ne the nmode of the new signal due-to the -
action of the comb filter and | ockout mag occur. This is because the conb
filter nodifies the values in the third byte by subtracting data present in

the first. t | . berdes e eeinv | yesnt
orobl em an d"\&w.éﬂiéé?z/:lggz%\éé oberheseshbet 1t dherdp £EE 901 58! Y£Sa U8

PCT/ US97/ 0900drZestabaEssidmalis ewlnil¢ heettaimidg | tlee dlotliegepdimodef 8 VSB-
terrestrial signals while retaining the ability to node detect other VSB
mode si gnal sdepesaptier of SR Heodevetgnadksis to provide a

A feature of the invention is to provide a
‘novel VSB mode detection'system for an ATV (advanced
television) receiver. |

Another feature of the invention is to provide
improved mode detection in ATV recelvers using comb
 filters. | |

The present invention, therefore, provides a
- method of determining the mode of a received VSB digital
'signal with a receiver.that includes a comb filter for
reducing NTSC signal interference, said method including-
thie steps of sampling the mode information in one field
oi the digital signal with the comb filter being
effective, and sampling the mode information. in the other
field of the digital signal with the comb filter being
ineffective.- '

The present invention also provides a receiver
fof receiving.digital VSB signals including VSB mode
"information, said receiver including a comb filter,
having a 12 symbol delay, for reducing NTSC_cd—channel
_interférence, means for sampling said VSB mode |
information in one field of said digital signal with said
comb filter being effective, and means for sampling said
~ VSB mode.information in the other field of said digital
signal with said comb filter being ineffective.

Further features and advantagés of the.

inventién will be apparent upon'reading the following'



]
novel VSB node detection systemfor an ATV (advanced tel evision) receiver.
Anot her feq&ggﬁgﬁ%7the I nvention is to provide inproved node detection in
ATV receive g conb filters. The present invention, thdCEEPZ09004 .
provi des a nethod of determ ning the node of a received VSB digital signal
with areceiver that includes a conb filter for reducing NTSC signal
interference, said nethod including the st¥®eps of sanpling the node
i'nformation in one field or the digital signal with the conb filter being
effective, andesampbtiont bé prdéermédr embodamentshefother ihvehdioh tihe
digital signal with the conb filter being ineffective. The present
i nventi on al seopiunciésnawithether Araringsei ¥PnhdrGiit al VSB signal s

i ncl udi ng VSB node i nforggation, _said_recehver includi a i r; _
having a 12 synbol delaggafo? %8d%cgﬁégﬁﬁgC§28?ghgg%g?gpnfég ePén%é? means .
for sanpling'gggg ¥EBrrrdeniahesanti aadi n one field of said digital signal

wth said _ :
FIG. 2 is a partial block diagram illustrating

another form of the invention.
| In the comb filter of the ATV standard, data is
supplied to the positive input of an adder and through a
12 symbol delay to the negative input of the adder.
Thus, symbol #1 is subtracted from symbol #13, symbol #2
from symbol #14, etc.: The output of the adder is applied'__
to a mode detector where a comparison is performed |
between the incoming symbols and a known reference
- pattern for determining the VSB mode information. As
discussedlabove, for the 8 VSB terrestrial mode, when all
three of the mode'bytes are specified, the benefits of |
NTSC co-channel siQnal interference rejection are
obtained. When the_coﬁb filter is in use, a change of
- signal to a different VSB mode (or to a different signal
type) will result in the information generated by the
comb filter and applied to.the_mode detector being
unpredictable and the mode detection circuitry will be .
incapable 6f determiﬁing the signal mode. Thisris
because in such signals, the first two modes are not
specified and the data will be garbled.
 The invention solves the above-described
'problem-énd retains the benefits éf'using a comb filter
. for receiving 8 VSB terrestrial signals while enabling

the ATV receiver to detect the mode of other signals



conb filter being effective, and neans for 'sanpling said VSB node :

_ infornatrosv dsy other field of said digital signal with said comb filter
bei ng i nef ectrve “Further features and advantages of the |Fﬂﬂﬂﬂﬂ%ﬂﬂﬂmll be
apparent -upon reading the following WO 97/48227 C

PCT/ US97/ 09004 3 descri ption of preferred enbodi ments of the. |nvent|on I n

conjunction with the drawings, in which: #IG 1 is a partial block diagram

showi ng one formof the invention; and FIG 2 is a partral bl ock di agram

i | lustrating steildrsici rbefrddw vav avtiilon. tHe dddb oo d4 | {£r of the ATV

standard, data is supplied to_the positive innput of an adder and through a

12 synbol del@§fe@F iR ndkya i L fagant cﬁSRGrRé:%deerthermmem;nerlwi;ﬂll is

subtract ed fron1éggg¥abégiib5%ﬁﬂg¥ wiich initially render the comb

fllter 1neffect1ve untll it is determined that the
':recelved signal is 8 VSB. In that event, the- comb fllter
is caused to operate normally in alternate fields of the
received 51gnal
In the first aspect, the initial two bytes of
the three byte mode information are zeroed out before
they-are.supplled to the comb filter. The arrangement is
iilustrated in FIG. 1.. The receiver 10 (partially'shown)
includes'an AND gate 12 that is supplied with a field
rate_timing signal and with the detected VSB mode signal
tliat goes high for the 8 VSB mode. . The output of AND 12
is supplied to one input of a NOR gate 14, the other
input of which is supplied with an active low mode gate.
signal that corresponds to the first and second bytes of
‘the three byte mode information. The output of NOR 14 is
applied to an_inhibit input of an AND gate 16, the other
iﬁput of which is supplied with the signal data. The
output of AND 16 is coupled to the input of a comb filter
- 20 that includes an adder 34 and a 12 symbol-deiay 36;
The output of comb filter 20 is coupled to a mode |
detector 22 that includes a mode byte'selector_zs, a
parity'checker 28 a confidence counter 32 and a mode
output c1rcu1t 30 which provides the detected VSB mode
signal. A timing circuit 24 supplles timing signals as
=requ1red The received signal input data is also

supplied to a multiplexer 18, the other input of which is



fron1syhbols#14 etc. The output of the adder i s applled to a nDde det ect or

where. a co | i s performed between the incomng synbols and a known
.Feferehce_gﬁfggéﬂp%or determining the VSB node infornation. PAVUSIHOMed
above,- for the 8 VSB terrestrial node, when all three of the npde bytes are
specified, the benefits of NTSC co-channel signal interference rejection
are obtained. Wien the conb filter is in -Bse, a change of signal to a
different VSB node (or to a different signal type) will result in the

i nformation ggﬂﬁ%ﬁiéd,byomhehsocﬁtthtef eorb applter 20.t & sebectlet ect or
bei ng unpredi ctabl e and the node detection circuitry will be incapabl e of
det erm ni ng tsegsabnapen®ﬂés i ipkereEald efeh %Mem1%+@sa#%e ¥ereeivedt two

d d_and d I
he-above- dosErohd BFORI b e 1 atarieet o BRe He \wfs“%@?%%oﬂ%w Ite

for receiving @hé/SQeisééegighgi §sgapé§au@alsye@ﬁi%uﬂmhenwvsm@m) ver to
detect. the node of other signals
* that determines whether the comb filter is needed, i.e.
 whether NTSC co—channel'interference exists. If NTSC co-
channel interference is. not present, it is desirable to B
'bypass the comb filter because it does 1ntroduce 3 dB of
.’ threshold degradation against white noise.
| When AND 16 is 1nh1b1ted the data value of its
output becomes zero. This occurs during the first and
second bytes of the mode information due to the mode gate-
signal applied to NOR 14. Therefore, when the output of
' NOR 14 is high, it is translated into a low due to the .
negative input to AND 16 and forces the output of AND 16
low. The mode gate signal supplies a low to one input of
- NOR 14 during the first and second mode information
bytes. ' AND 12 is inhibited except when the VSB mode
i s;gnel is high which occurs when confidence is attained
with a received 8 VSB signal. When such confidence is
attaihed, AND 12 is enabled and the field rate timing
.signal, with alternating highs and lows, is applied to
- the input of NOR 14 which results in AND 16 passing the
first two bytes of mode data to comb filter on alternate
'fields. In this manner, the benefits of cpmb filter
operation are retained for 8 VSB terrestrial signals.
| If the data field sync symbol amplitudes are +1
“and -l,.the comb filter 20 generates values of +2, 0 or -

2 at its output. During the third mode byte, the comb

filter



WO 97/ 48227 o o - PCT/ US97/ 09004 4 shoul d
such be re&&i&&ﬂzéfile the comb filter is effective. Two different aspects
of the invention W ll be described, both of which initiall yPEEHIEH%Me conb
filter ineffective until it is determned that the received signal is 8.
VSB. In that event, the conb filter is caused to operate normally in
alternate fields of the received signal. Gn the first aspect, the initial"
two bytes of the three byte node information are zeroed out before they are
suppl i ed to #hateenbutiputewilIhbearRapger@nt{wiichi nbuzeraised fior Ehe 81. The
receiver 10 (partially shown) includes an AND gate 12 that is supplied with
a fiel d rat eVEBriegesiign&headd rRtt kWOhEYEEFc LB NOSB iRddPiseghand tdt goes

NOR gate 14, %he TotHBEE: ARuESbnteh PEVsararred WEbh i8R dd P08 | ow mode
gate first two bytes are inhibited. The +1 and -1 output will '
| havé no adverée effect on other circuitry in most
instances. While the technique does not help the initial
acquisition of 8_VSB_terrestria1 mode signals under heavy
NTSC co-channel interference, it does resist loss of
lock. Rétaining the inhibit function on alternate
segmenﬁs preventsla lockout condition occurring if for .
-any reason the 8 VSB mode is selected either falsely or
if éISignal'mode change occurs. If the 8 VSB terrestrial
mode is in effect and the first two mode bytes are
allowed to pass through the comb filter, other modes
cannot be detected because of the comb filter actibn_and
ﬁhe confidence counter 32 will not count down which will
reéult in a lock condition. By always inhibiting the
first two mode bytes on alternate fields, other modes can
bé detected even when the receiver is in the 8 VSE mode
thus preventing lockout. |
‘ In FIG. 2, the delayed data,'i.e. the data
through symbol delay 36, is replaced with the complement
of the data dﬁring the third byte of the mode |
~ information. Hence the subtraction will occur in adder
34 and will result in +2 or -2. This is the same as when
‘the comb is operating normaily and achieves the +1, -1
output of the previous.versidn. Here again, when the 8
'VSB terrestrial mode has been detected with confidence,

the VSB mode signal will go high and enab1e AND 12 which



signal that corresponds to the fifst_and.second bytes of the three byte
nmode i nf or ngig Jafagaakhe output of NOR'14 is applied to an inhibit input of an
AND gate 16, the other input of whichis supplied with the s?%ﬁﬁ@’ﬁ%ﬂ&.

‘"The output of AND 16 is coupled to the input of a conb filter 20 that

i ncl udes an adder 34 and a 12 synbol ..del ay_36. The output of comb filter 20
is coupled to a node detector 22 that inclbdes a node byte selector 26, a
parity checker 28, 'a confidence counter 32 and a node output circuit 30
whi ch provi dewiilfe apmlaceddevspteoddedidghdmingasiomadg &or et ixpudumfi i es
timng signals_as_required. he received signal, input .data _is al.so '
supplied to a _Q#pléféprgéEﬁﬁg'8Pﬁéﬁpﬁﬁﬁﬁg gP ﬁﬁi@ﬁlf t thﬁD%ﬁWﬁ%&Z?__-
PCT/ US97/ 09004 113 it ldyafbol1r onlehe s@URUicH! sGeMlf ichir@hugh? invR:ehe e

signal operates mul'tipl'exer 18 for supplying the received -
for application to adder 34. Thus the circuit will
operate as discussed above with full comb filter acﬁion
on alterﬁate.half cycles when the 8 VSB terrestrial mode
ié in effect and in other situations, it will preclude a
lockout.condition due to an inability'of detecting other
modes. ' | | _. _
| 'With the invention, the benefits of NTSC co-
_channel.inteiference!rejection are retained whiie'giving
the ATV receiver the ability to éutomatically detect |
other signal modes. N
N It is recognized that numerous changes in the
desdribed embodiment of the invention will be apparent to
those skilled in the.art without departing from its true
spirit and scope. The invention is to be limited only as

dafined in the claims.



signal data to the rfﬁﬁﬁ+ﬁkﬁ—fﬁ—%%ﬂ%—ﬁeteiver (not shown). The sel ect signal
i s operated_ b CIFCUIH hat determ nes whether the conb
filter is ﬁ@@é@ﬁnzf eIni channel i nt er f er ence peXtinss9/00004 NTSC
co- - channel.lnterferen it is desirable. to bypass the conb’
filter because it-does of threshold degradati on agai nst-

whi te noi-se. When AND 16 IS i nh| bited, the dat l_{sng ut becones

zero. This occurs during the first and second %ggg d%E e 1nfornat|on

due to the node gate signal applied to QEEE%&. There e out put .
o a low

of NOR 14 is high, it is translated int due to the negative input to
AND 16 .and forces the oltpub wethold ¢6 Hewermheingdehganedsi gak supplies a

| ow to one ingut of NOR_14 durln? the first and second node i nformation
bytes. AND 12rFSeiHRfbYPBASEILERE FHER2LNKLVRBANERES SV §RaFhRE hPQEUGﬁﬁch

cont! dence| STappENEEIERFREYS! PEAUAD ArERCELAL DR 2 00REe, BB el

confidence is attarn IS ena and ng S|gna
wi th alternat neghbghficiudihgwehei stappl b€dséfipling the mode

information in one field of the digital signal with the

© comb filter_being effective, and sampling thé mode
information in the other field of the digital signal with
the comb filter being ingffective.

2. The method of claim 1 whefein the mode
information comprises a three byte series with the third
byté being Speéified for all VSB modes and the first two
bytes being specified for one VSB mode and unspecified
for thé remaining VSB.mddés_and wherein the three mode
information bytes are processed differently in each of
the two fields of the digital signal.

3. The method of claim 2 wherein the
pfoéessing'of the mode information‘bytes includes the
steps of in one field, passing the three bytes'through
the comb filter, and in the other field, setting the
value of the first two bytes to zero before passing the
three mode bytes through the comb filter.
| 4. The method of claim 2 wherein the
proceésing of the mode information_bYtes includes the
_steps'of in one field, ?assing the three bytes through
the comb_filter, and _

| - in the other field, bypassing the delay in the
comb filter while sampllng only the flrst byte of the

mode information.
—_—

L



the input of NOR 14 which results in-AND 16 passing the first two bytes of
node data to conb filter on alternate fields. In this manner, the benefits

of conb fi| WQ9I%H82F7at TejpSheptdias Bge “¥or 8 VSB terrestrial stgmsémooeds the
data field sync synbol N ' +1 and - L-the conh filter, 20 '
gener ates val ues of +2, ts out put | THIS SHEET HASt 05Nl node byte,
t he conb W97/ 48227 : 9 : REPLACED PCT/S97/09004
6 filter output will be +2 or -2 (with no zero: de if ‘the
first two bytes are not g nhipbited 3ad tgp&etgi@%bhdq@%%%rlo@sg or any

other situation if the first two bytes are inhibitéd.

wi Il have no adveisie affcitidiony aSBemoder dmiforynaitioms tsaiids ravedsrer Wi | e
the techni que does not help the initial acquisition of 8 VSB terrestri-al
mode signal's UadtimaheasPTNT ¢ 186 Yo h4RFeGiRge Bf dle FYBIPGL 838y r &%t | oss
of “ _ _

‘reducing NTSC co-channel interference, means for sampling
said VSB'mode'information in one field of said digital
signal with said comb filter being effective, and means
fbr_éampling said VSB mode information in the other field' 
6f_said-digital signal with said comb filter being
ineffective. | | |

6. The receiver of claim 5 wherein said mode
information cbmprises a three byte'series with the third
byte being specified for all VSB modes and the fifsﬁ'two
bytes being.speCified for one VSB mode and unspecified
for the rémaining VSB modés and wherein the three mode

- information bytes are préceésed differently ih each of
the two fields of the digital signal.

7. The receiver of claim 6, inciuding means
for passing séid three‘b?tes'through gaid comb filter in
one of the fields of said digital signal, and means for
setting the value of said first two bytes to zero befére_
passing said three mode bytes through said comb filter.

8. The receiver of claim 6,.inc1uding_means
fbr.passing said three bytes through said comb filter in
one of the fields of said digital signal, and means for
bypassing said symbol delay in said comb filter while
sampling'only_the third byte of said mode information.in
the other field of'said digital signal.

| '9. The receiver of_élaim 8, wherein said comb

filter includes an inverter coupled to one end of said

A

he +1 and -1 output



| ock. ‘Retaining the inhibit function on alternate segnents prevents a

| ockout coRgplohggpccurring if for any reason the 8 VSB node is' selected .
either falsely or I f a signal node change occurs. |f the g PGEAISOTP08L ¢ 1 | a
mode is in effect and the first two node bytges ed_to pass through
the conb filter, other nodes cannot be deted g conb filter
‘action and the confidence counter 32 will18dt
in a lock condition. By. always inhibiting thefrrst- : byt es on
alternate fiepvmbobt detappdendcaniderdeeevesdinobudimena thelrtpbexer is in
the 8 VSB node thus_.preventing, |l ockout. Ln Fl 2. the del ayed data, i.e.
the data thr oGgHP ?ﬂbé? Hg?a9g§%F'?E&?eﬁ#aﬁ%ﬁngYﬂb?ﬂed%gﬁ%l%ﬂ@n?aﬁﬂ the
data during t j b hesfpdg,i t) uptraction

wi I'l- occur rnbggégFégh éﬁg ﬂ%?%grgggl?p%ﬁgg%ﬁgré?gé'#ﬁ?gf?éggﬁg.ggne as
when the conbséteopesaldngymboledéyapnandchakdesntdetad, on labtéppatef the

~previous version. Here again,_ when the 8 VSB terrestrial node has been
det ect ed wi t hOR®Hf PHeRBil fields of said _dl_gltal signal. _ _

- R
VO e
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‘the VSB node signal wll go hlgh and’ enabl e AND 12 which WO 97/ 48227
PCT/ US97/ 09004 7 will apply alternate field tinming signals to th

e i nput of
NOR 14 f oW@@w48327 ng nul ti pl exer 39 to sel ect the signal tﬁFBﬁEﬁ”@WW@

ol -
del ay 36 or the signal “through inverter 37 for application to adder 34:

Thus the circuit will operate as discussed above with full - conb filter
action on alternate half cycles when qr @ VSB.terrestrial node is in
-effect .and in other situati it Will preclude a | ockout condition due to
an inability of detecting o&ﬁég nodes. Wth the invention, the benefits of
NTSC co- channel interferencelrejection are retained whi | e giving the ATV
~receiver the ability to auto tlcally det ect ot her S|gnal nmodes.
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It.is recoghized that nunerous changes in the described enbodi nent of the
~invention will be apparent to those skilled inthe art w thout departing
fromits twosmds@rit and scope. The invention is to be |i nPEEESYMOP4,s
defined in the clains. © -8 CLAIMS 1.."A nethod of determ ning the node of a
received VSB digital signal with a receiver that includes a conb filter for
reduci ng NTSC signal interference, igdomet hod i1 ncl udi ng the steps of
continually sanpling the node-information in one field of the digital -
signal with the conb filteredtging effective, and continually sanpling the
node information in the ot h&¥Sfiel d of the di gital signal with the conb
filter being.ineffective. 2. AThe nethod of claim 1 wherein the node
information conprises a threg byte series with the third
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i)y't‘,e .being speci f| ed.for all VSB rmdesfang ]Ehe flhrs't&t &’)bl! SZQ/ 09 004
o ¢
specified for one VSB node and unspecifie or e remal Lﬁ&?@p{;‘?ﬁzg{gzﬁ97

Wherein the three node information bytes are processed
of*the two fields of the digital signal. 3. The method of claim2 wherein
the proce55|ng of the node information bytes includes the steps of in-one
field, passing the three bytes through the gconb filter, and in the other
field setting the value of the first tw bytes to zero before passing t he
‘three node bytes through the conb filter= he net hod of clain12 mhereln

the processing of the npde. ipfgr tag Eﬁin ¢ gd 8dgh8fsgeg% one
hr ee ﬁy{f: E ?\i #b c?t

field, passing the es t roug andSi it
field, bypaSSIV$Bt@&gﬂ€£BYSi@néhew£@HbafrébéivéblEﬁaﬁaﬂﬁblﬂaeQnEYCbm% f'rSt
byte of t he node ‘i.nformati on.
filter for reducing NTSC signal 1nterference, said method
1nclud1ng the .steps of continually sampling the mode
information in one field of the dlgltal signal with the
comb fllter being effectlve, and contlnually sampllng the
mode information in the other field of the digital signal
with the comb filter being ineffective. |
2. The_method of claim 1 wherein the mode
information comprises a three byte series with the third
byte being specified for ail VSB modes and the first two
bytes being specified for one VSB mode and unspécified
for the remaining VSB modes and whereinlthe three mode
information bytes'are processed differentiy in each of
the two fields of the digital signal. .
3. The method of claim 2 wherein the proce551ng of
" the mode information bytes includes the steps of in ‘one -
field, pa531ng the three bytes through the comb filter,
and in the other field setting the value of the first two
bytes'to zero before passing the three mode bytes through
»;  the comb filter. | | | -
4. The method of claim 2 wherein the processing of
the mode information bytes includes the steps of ih one
field, paesing the three bytes through the comb filter,
and in the othef'field, bypassing the delay in the comb
filter while sampllng only the first byte of the mode

-1nformatlon

P _. N I O 0 lIIl



-é'S. A receiVer forlreceivjng digital VSB signals |nclud|n VSB Vg

I nforriation, said receiver having a conb filter, i ncIEﬂ? @9 004
~ delay, .for - redu0|ng NTSC co-channel interference, }49r fgntlnua y
sanpllng said VSB node information in one field of sa| rgi 1 ng

- said comb filter being effective, and neans for continual Iy §a S$335§%“597

' VSB node information in the other field of said. digital signal with said L
conb filter being ineffective. 6. The receiger of -claimb5 wherein said node
information conprises-aat beeeikye reer Et%%e‘l"vtllﬁgl e 4 rt‘.'arl.dvlé‘).%t &1 %—Hﬁ%

specified for all VSB nodes and the first two bytes bel ng speci for one
VSB node and ubspdudingdVEBr mphe naﬁarmangoHSBsadde&e&adehehaviﬂguathree
nmode |nfornat|on in_each of the two fields

yLes are sed differentl V
of the digital® ?5 g? ter, T BciéééFgeP &# evep 6deﬂﬁ¥buépﬁgrﬁ§%?§ﬂqﬂ
passing sai d tiprse byLERabHES SR CANY, FhbLRD E8-OB8ARUnL,Y o 05 Of

sai d dlgltal si gnal , neans
: sampllng sald VSB mode information in one field of said

o digital signal'with eaid'comb filter being effective, and
‘means for continually sampling. said VSB mode information-
| in the other field of eaid digital signal with said comb
filter being ineffective.
6. The receiver of claim 5 wherein said mode
information comprises a three byte series with the third

byte being'specified.for all VSB medes and the first two

bytes being specified fof'one VSB mode and unspecified -
for the'remaining VSB medes and wherein the three mode
information bytes ere processed differently in each of
the two fields of the digital signal.

| 7. -The receiver of claim 6, including means for
passing said three'bytes through said comb filter in ohe
of thelfields of said digital signal, and means for
setting the value of said first two bytes. to zero before
pass1ng sa:Ld three mode bytes through said comb filter.
i o 8. The receiver of claim 6, 1nclud1ng means for
passing said three bytes through sald comb filter in one
of the fields of said dlgltal 51gnal and means for
bypassing said symbol delay 1n-sa1decomb filter while
sampling only'the thifd'byte-of said mode informetion.in
the other fleld of sald digital signal.

9. The receiver of claim 8 wherein said comb

filter includes an inverter coupled to one end of said
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setting-the value of said first two bytes‘ to zero before passing s
node bytes through said conb filter. 8. The receiver of claing
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(57) Abstract

A VSB mode detection circuit (22) with a comb filter (20) solves the pou-,ntxal problem of lockout in a situation where a VSB mode
signal is being received, with the comb filter being effective, and a change in signal mode suddenly occurs. The amrangement inhibits the
first two bytes of the three byte mode information, which two bytes are unspecified for all except the 8 VSB terrestrial mode, and replaces
them with zero data. In another embodiment, the 12 symbal delay in the comb filter is bypassed with the complement of the input data for
the third byte. When the 8 VSB terrestrial mode has been confidently determined to exist, the inhibition of the first and second bytes (and




