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The present invention mﬁ “\m\w a television 5 receiver

i ncl udi ngpr ocessor n screen display (OSD) and note particularly
to a multistandard OSD i n*€8%] unction with an MPU. Background of the
Invention |0 In prior art television receivers a MPUis utilized to control
all of the functio r) synchronization, etc. An adgjtbgpal chip,
whi ch cont ai ns sllﬂﬂ@@@“@“ﬂ@% ircuitry, is coupled to the MPU and 15

provi des any- on s s Each prior art OSD chip is éﬁﬁﬂ ed to
operate with a specifitst®tevision receiver, that is it ope§ es one
specific standard. Typrgalpchankd Sh@nANES wUDTESENDARBVLEDON i ndustry

i nclude NTSC, PAL, and SECAM Further, there are mans variati ons on each of
t hese standards) referred to herein as nulti-definitions, which
multi-definitions include: inproved definition TV (IDTV); extended
definition TV (EDTh); high definition TV (HDTV); as well as interlace scan
and progressive scap., Z5 Be ausgee@qp chg operates oa onl¥ one standard, a
large variety of chi'psPhtiet” bé " wahof Ht&EiFedl "A £o,® tEny tah®t i ons that can
be perforned hycehoe VPSR 0P Gk ér t AUPSRRENER S0,
consequently', nuch 11 July 2003 -2 additional hardware is required

t hereby rai si ngricke aosplawnd ospzeand idre GbPELiduinri®necod the maj or
problenms that arises in a nultistandard TV is the provision of a

mul tiplicity &tl5igreedanth @Sy heheehivnchdonrebidemds ¥8V.-General ly, a
plurality of oscillators nust be provided, each of phich can be
synchroni zed to a different received tel evision

Beckground of the Invention

10
In prior art television receivers a MPU is utilized

to control &ll of the functions, e.g. color,
synchronization, etc. An additional chip, which contsins
8l]l of the 0SD circuitry, is coupled to the MI'U and

158 provides any on screen displays. Each prior art 0OSD chip
is designed to operate with & specific television
receiver, thet is it operates at one specific standsrd.
Typical world standards in the television industry
include NTSC, PAL, and SECAM. Further, there are many

20 variations on each of thege stendards, referred toc herein
as multi-definitionsg, which multi-definitions include:
improved definition TV (IDTV); extended definition TV
(EDTV); high definition TV (HDTV); es well as interlace
scan and progressive scan.

25 Because each chip operates on only one standard, a
large variety of chips must be manufactured. Alsec, many
functions that can be performed by the MPU must be

duplicated in the 0OSD chip and, consequently, much
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signal. The plurality of oscillators requires a great anount of apace and
expense. 10 Summary of the Invention It is an object of the present
invention to provide 15 new and inproved nultistandard OSD circuitry. It is
a further object of the present invention to provide a new and i nproved

hi PU chip including mult~, standard OSD circuitry theron. These and ot her
objects are realized in a television 20 recei ~~er incl udi ng 3

m croprocessor and multistandard on screen display circuitry bﬁﬂ%ﬂpﬁngle
chip. In a preferred enbodi nent of thegpresent invention the nultistandard
USD circuitry includes a phase |ocked |loop ith a phase conparator and a

vol tage controlled 25 oscillator therein. The output of the phase
conparator 1s applied to control the frequency of the voltage controlled
oscillator, edféhirrat therd-predet drafvdetdof frwteby Teising Y00Fo28 ~ol t age
which is appligd to s%g§%anégglhy.rennve ji.tter in the on screen display.
The phase | o€REA®T BB prosi déa @ Hlurality of clock or synchronizing
signals to the reggi ngeren@f ot her bikhEULRd Y ara sER€;Rr gf erred enbodi nent
further includes a nulti-systemdetection circuit that counts the nunber of
hori zont al | nDesiétemdricelrd andtisepsesikhen hor iz @rbak papei tserdsi cal scanni ng
frequencies. Wth this information the nmulti-system detection circuit

det er m nes t kéosk amthrd ntbrbei nina decenvencies wlleneaslihe specific
definition) and controls the phase | ocked | oop to provide the correct clock

or Synchronifﬁﬁgag*ﬁhéﬁépscil ators nust be provided, each of which
can be synchronized to a different received television
signal. The plurality of oscilletors requires a great

amount of space and expense.

10

Summery of the Invention

It is an object of the present invention to provide
15 new and improved multistandard OSD circuitry.

It is 8 further object of the present invention to
provide a new and improved MPU chip including
multjstandard OSD circuitry theron.

These and other objects are realized in a television

20 receiver including a microprocessor and multistandard on
screen displaey circuitry on a single chip.

In a preferred embediment of the present invention
the multistendard OSD circuitry includes a phese locked
loop with B phase comparator snd a veoltage controlled

25 oscillator therein. The output of the phase comparator
is applied to control the frequency of the voltage

controlled oscilletor, elong with a predetermined offset



15 Brief Description of the Drawings Referring to the draw ngs wherein |ike
_characters indicate |ike conponents throughout the figures: ,Figure 1 is a
bl ock/ schemati ¢ di agram of a tel evision receiver enbodying the present
invention; Figure 2 is a nore detailed bl ock diagram flow chart of the

i nproved m croprocessor illustrated in FIG1; Figure 3 is a nore detailed
bl ock diagram flotf chart of the OSD circuitry of FIC. 2; 251 2008 4 is a
bl ock/ schemati ¢ di agram of the phase | ocked |oop of FIG 3; and Figure Sis
a bl ock/schematic di agram of the 11 ,July 2003 -4 nulti-system detection
circuit of FIC. 3. Detailed Describtien of the Preferred Enbodi ment 5
.Referring specifically to FIC. 1, a nmultistandard tel evision receiver is
illustrated enbodpi n8 the pz~eaent invention. Throughout this description,
the term " muidlitsteencaidt reforditd theuwpakpotie Mor Irdugyaniftrtdrl0
-tele~~ision systens (e. g. NISC, PAL,  SECAM etc‘) wel | as any or all of
the carious hul'the @& éﬁf‘f‘f’br‘??ﬁ%f‘éms Thepp aseORE eﬁDi?/""l‘?ﬁ‘é d58e scan,

progresswe n) ) el ev c udes ant enna 10) a
t uner Fﬁl_bpgl rggﬁgry cc’ifecé(}gle% g é%ﬁ%r}f&@ ande{) élgq(i% E‘Sl As is well known
in t'he art, M4 Hae6coREr gl s dsiiecchanngly.(or operating frequency), the color
of the display, and ell other controllable features such as brightness,

:olume, e: A rTewrDipee fiew tedl @mbodrimemitc Auesher iitrelINMBEs 16 for renote control
of many controllable features. Only 20 the basic co onents are illustrated
in FIC 1 anomhlemgsw@|tpmkwmt¢emﬁh@u&|t EBRAPOTRMIES HhGenPRRAT Sfitted for
sinplicits. [FIC 2 |Iluﬂrates a [e; detal Led bl Q‘Ck]bgl 290.am of, QI Pl1 15

eld
with the var}f°odsz°€(§alonentis an\ﬁ C)h B{lﬁ SETZ%ES eciTtT1Cc enpo rrent are all

formed on a &iAdlcR1 scanning frequencies. With this information the
multi—-system detection circuit determines the standard
10 being received, as well as the specific definition, and
controls the phase locked loop to provide the correct

clock or synchronizing signals.

15 Brief Description of the Drawings

Referring to the drawings wherein like characters
indicate like components throughout the figures:
.
Figure 1 is a block/schematic disgram of a
20 television receiver embodying the present invention;
Figure 2 is a more detailed block disgram/flow chert
of the improved microprocessor illustrated in FI1G.1;
Figure 3 is a more detailed block diagram/flow chart
of the 0OSD circuitry of FIG.2;
25 Figure 4 is a block/schematic dimgram of the phase

locked loop of FIG.3; and

Figure 5 is a block/schematic diagran of the



sem conductor chip. FIG2 also illustrates inputs and outputs.to MPU 15,
. many of which will not be described in 11 July 2003 -5 detail herein
because they are well known to those skilled in the art, The main
conponents of MPU 15 to be discussed herein are e. cru 1~ and nultistandard
on screen display (OSD? circuitry 20. 5 A nore detail ed bl ock di agram of
mul tistandard OSD circuitry 20 is illustrated in FIG 3. Cif gy 00y 20
i ncl udes a phase | ocked loop (I'LL) 21, a systeninode detection circuit 22,
hori zontal and vertical counters 24 amd 25, respectively, horizontal and
vertical position 10 delay circuits Z6 and Z7) ~respecti~ely, a 64
-character RO1 23, and an ~11'U interface 30. fLL 21 is utlized to
synchroni ze Dcircuitry 20 to any received standard tel e~~i sian signal
In the presédht' @rSdarAtn e&?ﬁ%‘PBaﬂ?ﬁﬁ“&d@é b1t He horizontal flyback pul se
-portion of a 15 received tele~~ision signal is used to synchronize PLL 21
to the received television signal. The horizontal flpback pulse is also
applied to systeni node detection circuit 22. Qutput signals fromPLL 21 are
applied tv horizontal and serticsl counters 24 and 25 and hori zont al

Pe2fil QY Hemgrintion eoRrefgmmeidt E@Bodingpiti es flags to
i"LL 21, horizontal position delay 26, horizontal and vertical counters 24
and 25, and MPU interface 30. Horizontal counter 24 suppl i es out put signals
to horizontal positiop,; del clrcuit. 26, d hffU interface .25 30. vertica
counter 25 suppl ?grsfegﬂ%'ggﬁts%féhéfé;htyo%ﬂdi?' b Bef?a'll?—f?{ﬂad?\atrgrface 30.
Vertical posidliedsdehayedd ivedl §s2i UG8k ad Ssnbedstihi Cale fldhiagk pul ses from
t he standard 11 July 2003 -6 television signal. arid supplies output
signal s to 'inggstémhnodBhrdekbott orhicl dewtti2ZA cwhdthe werd i cal counter 25.
RODf 28 recej ~ea signals fromMU interface 30 sad ' supplies signals to
remai ni ng porildhg tBrdERh 6FFEH?t?%/Q§eZEP{¥RﬂSiW°F&§t¥%RR§;tho generate the

predetejfi ngq 1Q0; s¢L e SR 2. NTSC, DAL, SECAM, etc.) as well

as any or all of the verious multi-defenition systems

(IDTV, EDTV, HDTV, interlace scan, progressive scan,
etc.). The television receiver includes an antenna 10, e
tuner 11, IF 12, color decoder 13, CRT 14, and MPU 15.
15 As is well known in the art, MPU 15 controls the channel
{or operating frequency), the color of the display, and
all other controllasble festures such ms brightness,
volume, eic. A remote unit 16 communicates with MPU 15
for gemote control of many controllable features. Only
20 the basic components are illustrated in FIC.1 and many
well known peripheral components have been ocmitted for
simplicity.
FIGC.2 illustrates a more detailed block disgrem of
MPU 15 with the various components, which in this
25 specific embodiment are all formed on & single

semiconductor chip. FIG.2 also illustrates inputs and

outputs .to MPU 15, many of which will not be described in



FIG 4 illustrates fLL 21, which in this enbodinent includes a voltage
controlled oscillator (YCO 35, a divider 37, a phase eonparator 39, an
offset circuit 40) 10 and two gates 42 and 43 for gating selected signals
to phase conparator 3~J and ~erticel counter 25. VCO 35 has an out put 45
which in this enbodi nent Supplies approximately a 14 MHz 9i 8nel to

hori zontal counter 29 and to di ~~ider 37. Divider 39 provi dq§1lglyi§ﬁ0(gut put 15
signals which are approximately | SKHz and 3l KHz. respect x~el p. e two

out put signals are supplied directly te5S+nputs of gate 42 and through AND
gates end inverters to inputs of gate 43. A MODE FLWC and the i n~~erse
thereof is supplied to gate 43 from systeni node 2D detection circuit 22 and
is used to select. either tggcéuSJ<H4_h§%gnal ar. tng 3l OKH’;“ iogrelal from di vi der

37. The sel ec‘fleet J’51| ~h§rfaeinf rom gate TS s"ueﬁﬁl red t I'TSt input term nal

50 of phase coRpPBr&i Gin 3ReadFr | S ThleSRa SH U dRAAEs 2 €IMIEK 187 ¢ SSsd1Chr ONi zi ng
signal to an output termnal 25 51) which is connected to vertical counter

25 and to ~f hdisenwerddahergdin eitre shOPlVzdhtaadd muybéskampldrdechSsapgdr ed to a
second input termnal 52 of phase conparator 3~ and the 11 July 2003
phase of the £FRIBhJRASPL| gied s 4*y éBnpared. Any error in phase appears as

a control signal, at an qu t hase, conpar ator, 3J .,and i lied to a
cont rol ir?put of fB3%5 ?Sgg%inetd(r)fgllgfﬁeg%a rpal'j'to rné‘('q telnsctf"gﬁ’éieo . Because of

the 5 1 ocki nge gchiontyolaoPLl 2l e aREESHNFIRNPA! at s ktly! 96k onto any of
the nmultistandard television signals and is al so capabl e of being

ssnehroni zed fadludekl anpha st anakied Yodeo(TaiLgnal s, s sipciteagmedgnal s from a

VCR) TVR, laser disc, Tf ganes, personal conputers, etc. 10 In one
embodi nent a $EESULED sdrevtorfifer 8P5LFSNHL £RE REtigsdpcounteps A4 phase

detector I, is d_as thlse conpar at or, 39. he_ det ector ares the
rising edges B t4ie \WSP] ﬁpu‘f'"’lﬁurgggué?fﬁt_%ﬁﬂ ce%"alcﬁﬁraggsg?{?'brence pul se
whi ch af hier fadd 18y idiGchdes M@GnRd 2 N Pedpr dthi€e PN Fa kBRPAQfy VCO 35 to
correct the output frequency t her eof every' horizontal cycle. The rising
edges o the trRmM i2gputenpubsagtiinitebeasaipd.i npbsezll iifs utlized to
synchronize 0OSD circuitry 20 to sny received standard
television signal. In the present embodiment the leading
edge of the horizontal flybaeck pulse portion of o
15 received television signal is used to synchronize PLL 21
to the received television signal.The horizontal flybeack
pulse is also applied to system/mode detection circuit
22, Output signals from PLL 21 ere aspplied to horizontal
and vertical counters 24 and 25 and horizontal position
20 delay 26. System/mode detection circuit 22 supplies
flags to PLL 21, horizontal position delay 26, horizontsl
snd vertical counters 24 and 25, and MPU interface 30.
Horizontal counter 24 supplies output signals to
horizontal position delay circuit 26, and MPU interface
25 30. Verticael counter 25 supplies output signals to ROM
28 end MPU interface 30. Vertical position delay circuit

27 receives vertical flyback pulses from the standard



both input pulses are in equal frequency and phase. Actualls, phase
pittering of both input pulses occurs 20 when both rising edges are
superinposed and this area is called the dead band of the digital phase
detector. Phase jittering occurs when the rising edges of the t~to pul ses
are superinposed because the phase polarity of the output pulse is
continually reversed. The result of the 25 phase xe~-ersals]9q.@98:pn
screen display; i.s to split the characters into displaced parP . Qdeally
t he phase detector should operate in the anal og region on one side 11
July 2003 -s or the other of the dead band. To solve this problem offset
circuit ~0 is attached to the control input of VCO 35. This ideally should
be a currentied@ReEabRIs CaNeahadsbppl ey Bult patut pignaars V6O 5 i nput but, in
this specific enbodi nent offset circuit 40 includes a source of

Subst anti al Isys¢endnate dakecdirn whfenit £2shighe edid cpésesumyerconnect ed t o
a voltage squrce,. Wth a suyitable anpunt of DC current, for exanple 3

m croanps, i%ﬂ'ec?gﬂ ??ﬂ?quﬁéeéoﬁfF?ﬁl? Agee HFU1£TRﬂ555§5,3?FRPq'nput pul ses
applied to 's@%‘éﬁi&?r.Ulﬂ?a}lsS%anE:[n?FJxﬁ?cho?tQQ%t@f‘.tosﬁl' 5%818 conds

relative to the input pulses applied to’Iinput term na I's noves both

| eadi ng sdges awsy fI10MEiheedgdadobpenk aited tad lpchaitachensd g free from
fitter. The magnitude of the injected 15 current offsets the pul se applied

to term nal st@ewnt 8iswler.ence to the pulse applied to term nal 52 and
produces a negative output pulse from phase eonparatvr 3~ ~yhen current is
injected and a pb&ftivelldmepgetpal Bel (2hevplifbetrothisr aphgdimmt—i || 1a8

the pul se on t rHinaI 5 % 20 hen cngé % Ls ¥Athdr%wﬁ. Ige | arger the
i nj ect ed (or‘"\ﬁﬁ' PABT fnj° TEEFeRPPERRL W UEF Sk FT°hd ERE Adyative (or
positive) puliseae $P, 4 MphaBRIBLEHIS Qr B8E £4TdAYe 2BRLLEL (Q,the control
i nput of VCO 35 chan8es the centering of f he charact er di spl s~ on the
t el evi slon Abdseweegrtd sZhenfdr €3enir avsddignenledttednasgaelervd ned that a
negative pul se of 4.5 m croseconds gives the best result.’ 11 July 2003
g phase comparator 39 and verticael counter 28. VCO 35 hasg
an output 45 which in this embodiment supplies
approximately a 14 MHz signel to horizontsl counter 24
and to divider 37, Divider 37 provides two output
15 signals which are approximately 15KHz end 31KH=z,
respectively. The two output signels ere supplied
directly to inputs of gate 42 and through AND gates and
inverters to inputs of gate 43. A MODE FLAGC end the
K
inverse thereof is supplied to gate 43 from system/mode
20 detection circuit 22 and is used to select either the
15KHz signal or the 31KHz signal from divider 37. The
selected gsignal from gste 43 is supplied to a first input
terminal 50 of phase comparator 39 and is also supplied
as a clock or synchronizing signal to en output terminel
25 51, which is connected to vertical counter 25 and to MPU

interface 30. The horizontal flyback pulse is applied to

a second input terminal 52 of phase comparator 39 and the



D vider 39 includes a dizide bs 16 section 55, di~~ide by 14 section 5b,
.and a diside by 2 and 4 section 57. Section 57 has tho output termnals 60
and 61 having out put signals thereon of approxinmately |5KHz and 311i Hz,
respectively. Cate 42 selects one of the two output signals in response to
the application of a SYSTEM FhAC 2 (a digital one or zero) thereto, and
applies the selected sl8riel to vertical counter 25. Cate 43 gglpgis one of
the trvo output si8nala in response to the application of a 10 "MJXDE FLAC or
an i nverse MODE FLAC~thereto and suppli%s the selected signal tp input 50
of phase conparator 33 end to horizontal counter 24. Referring to FIC.5 a
-nore detail ed bl ock di agraw of ssstentnpbde detection circuitry 22 is

illustrated. Jheseld MRRkCLedNGERE f gfd 1L Yist E%!m?%‘jbé' tQ,cOoUpt, the number of

hori zontal |ines betHeen consecuti Ye ~~ertica ack pul ses to'obtain the

vertical fregpleiy appadrs admeASdherdhesilgaagt Bt 0fn SoltPuitZ0Pt fladd NE

bet ween~consecuti ~e horizontal flsback pulses in terns of a fixed frequents

20 to obtai n tHEPaTEtcZoA? ind ricgapptied e provntiec X Haxphor b2ovtaallsl i ne

count, horizontal ftl \égag}ﬁ pul ses fromthe receiz-ed signal are supplied to
A°Colht h a

the clock inptt S MRS L ERF R SR ReERRt i ofepange &t thend 68,

respectitcgel y i J orJ I | ses by 16,
section 6% dilvcic?:ls%tgbggzlp% ?Gpgﬁg gggﬁ%oﬁrég%?:q#(%?qgg %?hpliﬂ?g v$ri ous
outputs of seatticoRny6dfarik Ghilasetaprdedet ovied Qisigaal §Ubdd 4@ S~hich

det erm nes -10 11 July 2003 Hhich of the belo~. listed wi ndows includes

t he measured alseusiserbbe 4fi rhed ne Ppenfdiriondded i wmict INwide nok sicnes r@- 192
Abnormal 1ine nunber) aié out Ruts bl argied 1J2--286 15750/ 60Hz 5 28S-416
15625/ 50Hz or' $Fss8i8nBler £H5h598 Shensdsfrep e VR 33Vhs 388601z (Japanese

cirouit 70 ateespaly B ae PRk e B P D oui des o out put
if the |ime nunbelni sndedmRAinkl2-2 WM (DBK/ 66814 ;comept €41 142 Har OVi des
the RCA Corp., digital phese detector II, is used as
phase comparator 39. The detector comperes the rising
edges of the two input pulses and produces a phase
difference pulse which after filtering is injected into
15 the contrel input of VCO 35 te correct the output
frequency thereof every horizontal cycle. The rising
edges of the two input pulses will be superimposed if
both input pulses are in equal frequency and phase.
Actuglly, phase jittering ef both input pulses occurs
20 when both rising edges are superimposed and this area is
caelled the dead band of the digital phase detector.
Phase jittering occurs when the rising edges of the two
pulses are superimposed becsuse the phase polarity of the
output pulge is continuslly reversed. The result of the
25 phase reversals on the on screen display is to split the

characters into displaced parts. Ideally the phase

detector should operate in the anslog region on one side



10 an output to a flip-flop 73 if the line nunber is bet~een 288-416

. (15K/ 50Hz yr 311/ 100Hz?~ and counter 72 provides an output to a flip-flop
74 if the line nunber is between 416-576 (31K/60Hz); and counter 72

provi des an output to both flip-flop 93 and 99 if the line nunber is

bet ween 15 576-704 (31K/50Hz). Vertical flyback pul ses are applied to an
input termnal 75 which is connected to the clack inputs ofpfijdgesf!ops 73
and 74 and through an invErtor to the clock input~of a flip-flop 76, Since
the flip-flops ere 20 clocked vn the rgsin8 edge of a pulse, inverting the
Vertical flyback pulse clocks flip-flop 76 at the end of the fl5back tine.
-Also, a delayed vertical fl5back pulse nmar be used to insure that the count
is only- for the length of the display. Cocking flip-flop 76 produces an
Z5 out put sigmdbenisitbrrr eSethe sdeedi beRI 66, 67, and 68 of counter 65 and

~counter 72. Thus, these counters hegin counting at the end of the first
~~ertical fl sbacl?"pﬁl@éf* thiz pft?lbgegoﬁgtcs-eflcllfég'éhtt ¢ ‘Seebhbchehsecuti ze

~-erti.cal fl3-hac i PRI t£: t erdl pa he | egdj n8 edge

cl ocks out pu%ﬁgst?%nglog%ggr%%oﬁngér 9% éijsn't orr?}igpé?'[]ﬂzlpls’t '/sgwélgg i?%“ If en
out’put si gnadudred® geUBkEtor 22dnhieckogked that oL bPrpdd ¢ ¥cd3 an inverted
systemflag 1 is supplied to an output termnal 97. If an output signal
from couft erir@t dugl otkethimtsperhf pe -dntpdifidnt of fpwtl discappl4®d to one
input of a NOR gate 78. The tz~ailing edge of the second vertical fl5back
pul se sNi t chigeides. | 8puzesy afhiPRRsEHn s CPREL IS SUTEGNSut put thereof to
reset flip-fl,ap,76_and, a fljip-flaq 0, Flip-fl 80 i s _connected through an
AND gate to ‘{}ﬁec:hBﬁfGaom%%t‘Lﬁo ggcs:??%Onr é:?p’{)‘fcgg%n ®r? ggqéﬁgepr ovi des a

si gnal when Jhg-CeUND&E ¢Rfa hAlita®1kaknbdiMteS FCOENE @Lkdri | §88 than 132. As

stated in the above chart, 15 this |ow count indicates an abnormal |ine
nunber. Si gnalemplleom mbtpedn)n I0jacved|imketdhe dantardll iipphtopf 81 by t he
ri sing edge of the second vertical ~Ixback pulse and flip-flop 81 provide$

a bl ankiBg sYGhals othanisrntprulEeenpplieg) tosimpeh tirmikehgS3igrml is
applied to cpl.or zO decoder | see FIC 1). To asure the hprizontal
frequency, aé)efliaiefé PreguHAS %I?]S th’é"seer%%&fsnléﬁf&a” ﬁﬁztgf’og'l‘(p%ti gnal from
CPU 17, is shiRleisedph®itdos|iopkei 0OMHEiARN 8ot ~aPh S 30K <GOMBERT 85 (diL~ide
by- 36). A signal, HF-EDCE, which is z5 generated by- clocking a flip-flop
(not shown) Jpiatdinghedhes i aant dirohl thacdesdubsed arsd usldd chersesets counter 85
so that it~starts counting on a first horizontal fl5back 11 July 2003
are free from jitter. The magnitude of the injected
1s current offsets the pulse applied to terminal 50 with
reference to the pulse applied to terminasl 52 and
produces & negative ocutput pulse from phase compsrator 39
when current is injected and a positive output pulse (the
pulse on terminal 50 will lag the pulse on terminal 52)
20 when current is withdrawn. The larger the injected (or
withdrawn) current the wider will be the negative (or
positive) pulse. Also, the megnitude of the current
applied to the control input of VCO 35 changes the
centering of the cheracter display on the television
25 screen. In the present embodiment it was determined that

a negative pulse of 4.5 microsecondg gives the best

result.’



-12 pul se. The output of Gaunter 85 is applied to the clock input of a
flip-flop 86 (divide by 2), which is reset by an inserted HF-EDCE pul se.
The output of flip-flop 86 is applied to the input of a flip-flop 8~7 which
is clocked 5 b5 the |eading edge of a horizontal flSback pulse. The out put
of flip-flop 87 is the MODE FLAC and is supplied to an output term nal 90
tahich is connected to PLL 21 and horizontal counter 24. Thqjijhya26nit ed
output of flip-flop 87 is connected to a second input of NOH ga?e 78, the
10 output of ~rhieh is SYSTEH FLAC 2 amtf is supplied to an output. terw nal
91, which is connected to PLL 21. In the 15 20 present enbodi ment, SYSTE~1
1;"LAC 2 is nornall S a digital low or zerv si8nal and is onls high or a one
when a European 1@Qkz4tel eviiSicQRaskonadiider 8seiveshepihs BEODE FLAG is a
low or :.ero tahen a television signal ~rith s horizontal frequency |ess

t han 201 CHz idsiviideeibyed4 asear imnhibgh end endiwihée by t2lseMi 91 eacsigmal ~rith a
hori zontal frequency greater than 2l1~Hz is received. SXSTE~t FLAG 1 is

a ,lon or z&%W tPRERIPRS U d1aS 4P PrR{tefeyrbRalne G endi fadherine- i sion
signal is 60H. . _and_a high qr one ashen the ~.erti frequ is 50Hz or
100Hz. Tabl e-°IUtIpi%§t g Ehd sreq’a riegrrlls"gfaﬁ'ﬁ_rﬁ(’%m%? ’és%’g!r?cﬁ r’i’ﬂng?gnyer ent
system f requeiGineat ;i Fabt e -cdte?125Ed AN UGe of the two outpyt

Fl eg151 ¢/ 50H~10015K/ 60Hz0003l i t / 50Hx1 01311~/ 60H~00133. 71~f88H200131I (1100H~
111 11 Jul »iz0@3s- 13 rédpthmses3st eRd nayda idet €64 zof ta GYSTEML FYAR 22

determ nes the exact nultistandard tel evision signal being received by
accur at el y ndasdigagel henquarba@erol hegreiont ahd | dprid dsettheenetestretut i ve

vertical fl~-hack pulses and the 5 horjzontal frequency represented by each
PBLET P

hori:.ontal [Sf8elsyet BRTRRd G& cepERi 1Y P BEREooPaet ! ot Put
signal s that I e, r.diyj Se BoP LY} desthe correct
cl ock e, hd/ or&gy%%%}:ggi ziljénng régug%\c Jnc?lft gut gl’re é{pﬂh%f%tgoés%hr oni~ed to

the receio-~egodegrahc10r 3Kl aR¥% rkit HGIE FOATBLAYr &B4I199d BYppl PORSE
conparator in a fLL is renoved in rLL 21- The OSD is controlled to operate

wi th any- nulthessahdaked t<ianeilstonisp@ndl0 afidphdrec apppaghtehe3®inplicity of
the circuitry, Jcan be | ncl qud on the sane chip as the DtfU. Further,
because 15 tR8Y08P BREI#M1TPLaFr8 UBR®T e 'sane chip, additional saving in

circuitry can be ppeg rHY X#78. 6. o tdie2ReP¥E fu A13RKAY 1 Bz FORIIO! RASL 30
contains ell of the information necessary for one horizontal |ine,

i ncl udi ng dasgktenlasdefdddeetdbar actarixrycep ots ofl liusareaedgr othel, positi on,
20 etc. As each line is generated to produce the display. ne~.r information
i s nopedd nt bashe deBptrly of comenbtrRAZA ipr b eduntSithey hurbeheshext |ine.

In this SvaS.the neno and information contained in the ~1PU can be used
to a hor?zonta{ylines between consecutive vertical $1ybaé{

pulses to obtain the vertical frequency and to measure
the length of a horizontal line between consecutive
hori;cntal flyback pulses in terms of a fixed frequency
20 to obtain the horizontal frequency. To provide the
horizontal line count, horizontal flybeck pulses from the
received signal sre supplied to the clock input of a
counter 65 having three gsections, 66, 67, and 68,
respectively. Section 66 divides the horizontal flyback
25 pulses by 16, section 67 divides by 4/8/16 and section 68

divides by 2/4. The various outputs of sections 67 and

68 are applied to 8 logic circuit 70 which determines



fuller e;;tent, rather than duplicating the hardNare in 25 the OSD. tyhile
we hare shown and descri bed specific enbodi nents of' the present in~~ention)
further 11 July 2003 -14 nodifications and inprovenents sill occur to
those ' skilled in the art. 1Ve desire it to be understood. therefore, that
this invention is not limted to the particular forns shown and ne intend
in the appended S clains to coyer all nodifications that dolpﬂﬁyﬂﬁ art from
the spirit and scope of this invention;, -15 Wat is clainmed i'sT 11 July
2003 ~1 A television receiver conprising a mcroprocessor (15) scith

mul ti standard on screen display- cicuitry (20) S interconnected on a single
thip. ~2 Atelevision recei~-er conpi-isxng: a mcroprocessor (15)

i ncl udi ng a *@Pgh ) thanbelai tlistgdduindaws dordedes |t apesiralitry' (20)
10 coupled to said CPU and including a phase | ocked |oop (21t haring a
plurality of"¥ecPablémsht put signals providing a plurality of references

utilized in said aCU|tiStﬁﬂ%§h§§B§ ?gﬁsqnmﬂk§ph§gagagcuitry- for operation

at the ~~arious standards. e~-1sion recelver as clained in

claim2 Nnereinghgzmul b5dandand neNneBeasn adli SPh &Y bEhkéy- (20)
i ncl udes nul tisyestzam deterddmonG rcuitry (22) coupled to the phase .| ocked
| oop circuitryegg2insf or15E2s0H2goa 31250/100H2

416-576 3]1.5KHz/60Hz or 33.75KHz/60Hz (Japanese 1125
line HDTV)
576-704 31.25KHz/50H=z
The ocutput pulses from logic circuit 70 are spplied to a
one stage counter 72 which provides no output if the line
number is between 192-288 (15K/60Hz); counter 72 provides
10 an output to a flip-flop 73 if the line number is between
288-4]6 (15K/50Hz or 31X/100Hz); and counter 72 provides
an output to a flip-flop 74 if the line number is between
416-576 (31K/60Hz); and counter 72 provides an output to
both flip-flop 73 and 74 if the line number is between
15 ©576-704 (31K/50Hz).

Vertical flyback pulses are applied to an input
terminael 75, which is connected to the clock inputs of
flip-flops 73 and 74 and through mrn invertor to the clock
inpue.of a flip-flop 76. Since the flip-flops mBre

20 clocked on the rising edge of & pulse, inverting the
vertical flyback pulse clocks flip-flaop 76 at the end of
the flyback time. Also, 8 delayed vertical flyback pulse
may be used to insure that the count is enly for the
length of the display. Clocking flip-flop 76 produces an

25 output signal which resets sections 66, 67, and 68 of

counter 65 and counter 72. Thus, these counters begin

counting at the end of the first vertical flyback pulse.



20 specific standard being received b3" said receiver and sel ecting
predet erm ned ones of said phase | ocked | oop output signals to provide
appropriate references for the detected specific standard. 25 to A
television recei.t~er as claimed in claim?2 s~herein the phase | ocked | oop
(21) includes a ~~oltage controlled oscillator (35) ha~~ing a control

i nput, a phase 11 July 2003 -16 conparator (3~) hoeing aanFﬂﬁ%ﬁB

tez~m nal coupled to the control input of said voltage controll’e
oscillator, and offset neans (~0) couplkd to said ~-oltsge controlled
oscillator for providing an offset current to the control S input of said
vol tage controlled oscillator to reduce fitter in displays produced bs said

mul tistandard on \%rnteﬁgeg%?&nadychn\sE&Wxtee!v%?ﬂéLPr'flrseb%?%\Z’?ﬂlz?es clainmed in

claim3 ~rherein tissstemdetection cicuitrp I ncl udes
counter nmeanss (671 i1cAURbEe i Ne@C b - Ehal IRRKEhBNedEe td1RcRREHEp R St andar d
being recei ="ed by- said telelision receiver) the portion being recei ~ed
bei ng i ndi ca¢izned Off clapr cawnttead 712i meto | flittrdlopecTI iandst’andakfl,erand sai d
counter being 15 constructed to count_the nunber of horizontal lines in the
speci fic stahdeRtt SENBLoUT e GUPREE §F ghifalcd oF ke ctito- T2 1B 1R specific
standard. =6_, a teleyisign recei ;r af claied. in claimo wherein 20 the
mul ti sl st®m Het¥EYSTERELFITEm % B% Yt HEFFIhcT udesmSans (85) for

det erm ni ng { &g, GRAT @i, rrai@_ehpromﬁmaiia@an rb8LGNEr Bz TRasuring the
time bet~reen tyro consecutir.'e horizontal flfback pul ses using a fixed

frPquench- sOlbdid dnto Flip-filelpeVi se digmadeiitespploied aoebne’ | Ng
mul ti stendard tel e~~isi,on signals including ?~orizontal and verti cal
input of a2 NOR gete 78. The trailing edge of the second
vertical flyback pulse switches flip-flop 76, which
10 causes the inverted output thereof to reset flip-flop 76
and a flip-flop 80. Flip-flop 80 is connected through an
AND gate to the 8/16 outputs of section 67 of counter 65
and provides e signal when the number of horizontal lines
counted is less than 192. As stated in the mbove chart,
15 this low count indicates an abnormel line number.
Signals from flip-flop 80 are clocked into a flip-flop 81
by the rising edge of the second vertical flyback pulse
end flip-flop 81 provides a blanking signsl on an autput
v
terminal 82, which blenking signsl is applied to coler
20 decoder 13 (see FIC.1).

To messure the horizontal frequency, = fixed
frequency, in this embodiment a 4MHz clock signal from
Crv 17, is supplied to the clock input of a two stage
counter 85 (divide by 96). A signsl, HF-EDCE, which is

25 generated by clocking s flip-flop (not shown) with the

horizontal flyback pulse, is used to reset counter 85 so

thet it'starts counting on a first horizontal flyback



11 July 2003 -Ir fls~back pul ses, said receiver conprising: a

m croprocessor (X5); and nultistandard on screen display circuitry (20)

i ncludin8 a counter (65, 70, 72) connected to receive and 5 count the

hori 2ontal flyback pul ses and provide an output signal in response thereto,
a first bistable circuit (76) ha~"ing an output term nal connected to reset
said counter and an inverted input termnal (75) connectedqumpg&gi~~e one
of the vertical flyback pul ses and projfide an output 10 signal 1 n response
to the trailing edge thez~eof, and a sk&ond bistable circuit (73, 7()
havi ng an input term nal connected to receive the output Signal fromsaid
-counter and further connected to hare the output signal clocked therein b3-
the applicatjaneaf the begsdithgredgenodr asla ssepphiledonsatiét cY6ciyerti cal

fl sback pulse. ~8 Atelevision recei~~er as clainmed in claim? further

“i ncl udi ng a isgoanefceufil ey~ {18%P) 8€okhdbcidd o 2l ecehieh aixd resent ba fi xed
frequency' signal, said second counter_being 2p further connected to begin

counting i n aMedpoiessed oHE FNGESPupBr z ot &aloEPHhatk bldRE 1emd88t b counting
in. t tl.~~ i t f15- K | . 25 -"~ |
In.response %ékgifgf%gzgrégﬂﬁﬁﬁyo? aeffﬁg%fT%§ gk g%lcP?§% Jq%ﬁied h a

television r on scree i'splay Circuitry , a method of
recei ~~i ng tyipst ARk g IR ofShORoSi Ml ¢RFBEERI e dehe gheps of @ 11
July 2003 -18 recei~'irig s tele~"islon signal; sensing the horizontal

| i nes per ficitputnofh€lipcHiop 8@ $sgtiné MODE FDAG| endt is cluppildedof each |ine
to determ ne the specific standard being received; and 5 adjusting the on
screen di spltay aci catpit temnigaln8frwkicte iencenaerted Yed'ldi ghatndind to

provi de appropriate operating,si8nals fo provide e.n o cre di splas for
the standar "4 7R e ERYRST §i4gnaﬁ.‘e 1’6“>pr(}€5 RBER3Y %1};. f?ﬁlgr?f@a"i nclaim9

Hherei n the él’djf)%s\tfd°9ﬁe§£ P el gQgﬁgéh%Jd{r %Igg{,oﬁt gP8e Ofg UkhLi zing a phase

| ocked | oop (2 el ect abl e ers thereln and selecting the
proper did-iglafpdth ofCRRONS G o SYEMEY SPLKG ) anldePst SuPpDred d@ aHt put

frequencies fromsaid

output terminal 91, which is connected to PLL 21. 1In the
present embodiment, SYSTEM FLAG 2 is normally s digitsel
low or zeroc signal and is only high or a one when a
Europeen 100Hz television signel is received. The MODE

15 FLAC is & low or zero when a television signal with e
horizontal frequency less than 20KHz is received and a
high or one when a television signal with a horizontal
frequency grester than 21KHz is received. SYSTEM FLAC |
is awlow or zero when the vertical frequency of the

20 received television signal is 60Hz and a high or one when
the verticel frequency is S§0Hz or 100H=z.

Table-I lists the relations of FLACs corresponding

to different system frequencies.

Table - I
25 SF1 SF2 Mode Fleg
15K/50H= 1 0 0
15K/60Hz 0 0 0
31K/50H=z 1 0 1
31K/60Hz 0 0 1
23.7K/60Hz 1] 0 1
31K/100Hz 1 1 1



15 phase | ocked | oop which are synchx' onized to portions of the received
-si gnal s. i '
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[ 47~yt o] d*XRU] caU] cal] cal] ca] ca] ca] ca] ca] caU] cal] cat)] cal] cal] ca] ca

U] c”a] caU] cal] cal] caU] caU] ca] caU] ca] ca] ca] caU] ca] ca] cTa] caL&12CD] _dvw{ uoi c]
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U] c”a] ca] ca] ca] cahea) caf<tea] omdealieb¢cti caldafoat cn] T2 |detlecai8de
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0: 132222393 \\\334848444#006MeG0 répresented by each horizontal
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:lca]ca]CAa]QﬁdéE%ts. PLL 21 is synchronized to the received signal
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a] ca] ca] t@] ealjdc angalic at ea] oajred]igateasedhyalec abh sa] cadmajetalrc bl €a] cal] cal]
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o N?,L10% & - 11 109°PP& -1110%z& ()- 4&8ss1QY& -
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109& () - 1098& dahis £~ o @ B0 %R o132 11 9%E¢ (dve 1AZ2cdPEry, can be
10zL910% &' ()-&710%& ()-!'y310%&' ()-z#N)_"?~ @
109 () -! 10%&c(luded08®' (Ye Slabe@hfp-49%Ul e MPEZQ 1DERKr, [because

15 the OSD and MPU are on the same chip, additional saving
in circuitry can be mede. For example, the 25 bytes
display & control RAM 30 contasins all of the informatlon
necessary for one horizontal line, including data, coler
of tﬁe characters, color of the background, position,

20 etc. As each line is generated to produce the display,
new information is moved into the display & control RAM
from the MPU for the next line. In this way the memory
and information contained in the MI'U can be used to a
fuller extent, rather than duplicating the hardware in

25 the O0OSD.

While we have shown and described specific

embodiments of the present invention, further
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08 () -} S310% URLEL £d @R bBak)s SHSEL00FeUT to those

skilled in the art. We desire it to be understood,

that this invention is not limited to the

therefore,

particular forms shown and we intend in the appended

5 claims to cover all modifications that do not depart froum

the spirit and scope of this invention.
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10%& () - nob4 & O_@Egiﬁ;jﬁ&. ?3c_e1ver comprising 8 microprocessor

{15) with multistandard on screen display cicuitry (20)

5 interconnected on a single chip.

¥2 A television receiver coumprising:
a microprocessor {(168) including a CPU (17); and
multistandard on screen displsay circuitry (20)

10 coupled to said CPU and including 2 phase locked leop
(21) having & plurelity of selectasble output signals
providing a plurality of references utilized in said
multistandard on screen display circuitry for operstion
et the various stendards.

15

#3 A television receiver as cleimed in claim 2 wherein
the multistenderd on screen displey circuitry (20)
includes multisystem detection c¢ircuitry (22) coupled to
the ;hase locked loop circuitry (2]1) for detecting a

20 specific standard being received by said receiver and
selecting predetermined ones of ssid phase locked loop
output signals to provide appropriate references for the
detected specific standard.

25 41 A television receiver es claimed in claim 2 wherein
the phase locked loop (21) includes a voltage controlled

oscillator (35) having a control input, 8 phase
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oscillator for providing an offset current to the control
]

s input of ssid voltage controlled oscillator to reduce
jitter in displeya produced by seid multistandard on

screen display.

25 A television receiver as claimed in cleim 3 wherein
10 the multisystem detection cicuitry (22) includes counter
means (65) coupled to receive & portion of the specific
standard being received by ssid television receiver, the
portion being received being indicative of horizontal
lines in the specific standerd, and said counter being
15 <constructed to count the number of horizontel lines in
the specific standard and provide output signals
indicative of the specific standard.
6 A television receiver as claimed in claim S5 wherein
20 the multisystem detection cicuitry (22) further includes
means (85) for determining the approximate horizontal
scan frequency by measuring the time between two
consecutive horizontal flyback pulses using a fixed
fregquency source.
25
27 A television receiver for receiving multistandard

televisjion signals i1ncluding horizental and vertical
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including e counter (65, 70, 72) connected to receive and
S count the horizontal flyback pulses and provide en ocutput
signal in response thereto, a first bistable circuit (76)
having an output termine)l connected to reset said counter
and an inverted input terminel (75) connected to receive
one of the verticsl flyback pulses and provide an output
10 signal in respongse to the trailing edge thereof, and a
second bistable circuit (73, 74) having an input terminal
connected to receive the output gsignel from seid counter
and further connected to heve the output signal clocked

therein by the application of the leading edge of a

15 second consecutive vertical flyback pulse.

%8 A television receiver as claimed in clsim 7 further
including e second counter (85) connected to receive and
%
count B fixed frequency signal, said second counter being
5g further connected to begin counting in response to a
first horizontal flyback pulse and stop counting in

response to a second consecutive horizontel flyback

pulse.

25 =9 In a television receiver including on screen display
circuitry (20), a method of receiving multistandard

television si1gnals comprising the steps of:
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appropriate operating algnals to provide an on screen

displey for the standard of the received signeal.

10 %10 A method as claimed in clsim 9 wherein the adjusting
step includes the further steps of utilizing a phase

locked loop (21) with selectable dividers (37) thereln
and selecting the proper divider in response to the
sensing step to provide output frequencies from said

15 phase locked loop which are synchronized to portions of

the received signals.



