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METHOD AND APPARATUS FOR OPERATI NG A M CROPROCESSOR | N SYNCHRONI SM W TH A
VI DEQ SI GNAL This invention relatgs to a nethod andﬂwmmEEﬁﬁﬁﬁ for I ocking
the tinming of a microprocessor to a vi deo signal and, in particul ar, t
met hod and apparatus for aligning the timng of a mcroprocessor with the
Syng‘hronmuon ANDS APPARATUS (ROR DRERATINGCA! RRCROPROCESSORNCE Wi th
respect to a vi @No SYNOHRONISM WITH:RIeVIDEOJSIGNARI e to align the timng 10

of a mcroprocessor “(or mcroconputer) with the timng of a video frame in

a television receiver. Wien the mcroprocessor timng is so. aligned,
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S resSPnS|ve to a.cJock 5| nal . whi c hase Iocked to a
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Ocecf%;é:rgfékgi processing functions. For instance, by.
knowing a reference of the video s;gnal, lines can be

t he

counted and gated at the ti@e of occurrence of.'for_ingtance :

the VIR signal on line nineteen, or teletext information

.on lines fourteen and fifteenth. By sampling the-video

signal at precisely known times it is also possible to

extract synchfopous-infbrmation, such as the burst signal

or a sighal used for ghost detection. The extracted

information can then be prodessed by the microprocessor

or other signél.processing circuits. : '
In ‘accordance with the principles.pf the present

. iavention, a microprocessor is herein described which is responsive
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to a clock signal which is phase locked to a synchronizing
signal component of a composite video signal. The clock
signal is developed by -a phase~locked loop and is in phase
synchronism with a horizontal line rate signal. The clock
signal freqﬁency is desirably chosen to be aﬁ-integer
multiple of the horizontal line frequency and enables the
microprocessor to execute an integral number of
instructions in the time interval of one horizontal line.
By counting instructions, the microprocessor can count
whole and fractional line intervals and predict the

. occurrence of any synchronously occurring event ‘within a
.vzdeo line interval.



a-e.‘d'-- - i o T L

whal e and fracti.onal* line-intervals and predict the occurrence of any
synchronousl.y occurring.event within, a video line interval. -2- Once the
m cr oprocessor. i s clocked to execute instructions in synchronismwth the
hori zonvat |ine rate signal, it is desirable to cause the instructions to
be 5 executed’in phase al i gnrrent with the start of each horizontal |ine of
t he video s#gnal Alignment” of the execugdlon of instructions with the

hori zontal Tate si gnal s is acconplished by executing. sanpling instructions.
These 10 instructi ons s®nde the mivroprdcessor isg0ibeked ¢tot execute
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|nstruct|ons are brought |nto a knovvn se relat]ons t he sanpl ed
sync signal s. 21‘“'&3(%& Rehp $ R 31gnad. | *%EPF&#S‘&F?I bot h

phase and frequency synchronl smwith 20 a known | ocation in each

hori zontal |ine_interyva desjirabl e Q o cifi.c
T nee o provi AXeRicha s dndeieidns vl h FiT; hrkiipnlar Tkl Hignats.
by sampling eads Iaouou;fliéhed;cbmmetmtsm su_;phingt igstraictilonse  These
interval s til I 's nce
of hal f-ti lrirg réﬁ%%te:’sdﬁ %@eﬁl coun ﬁ%&} gﬁtlé ﬁqs?‘gg{se(gpo?é
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In the draw ngwaysl @liec ghase mfrﬁtessanpbimgkiﬂsagnatnbmsnﬁsB&hmm :hws
construct eci5i'no %C%'Mec%fe" éi& pfié'f& pi'gfaeive to the sync signals
until the sampling instructions are brought into a known
phase relationship with the sampled sync signals.
Once the microprocessor is executing
_ instructions in both phase and frequency synchronism with
20 a known location in each horizontal line interval, it is
) desirable to’ identifyone or more specific lines to provide-
a reference in each television signal frame. This is done

by sampling each line of the composite sync signal at

25 half-line intervals until a half-line rate (equalizing)
pulse is detected. A sequence of half-time rate pulses
is then counted to identify the last broad vertical

- _ synchronizing pulse of the second (even) field, which )

establishes a reference which identifies different frames

30 and fields of the video signal. From this reference, the
microprocessor can count horizontal rate pulses to identify
any specific-line or line portion of the video signal.

In the draw;ngs-

_ . FIGURE 1 illustrates in block diagram form,

35 apparaéus constructed 1n accordance with the principles of
the present invention for locking the timing of a ’
microprocessor to a video signal;



the present i'nvention for locking the timng of a mcroprocessor to' a V|deo

si gnal ; FI GURES 2, 3 and 4 show wavef orns illustrating the-nmethod of the
‘present inventi-on for. aligning the timng of the m croprocessor of FI GURE 1
with each ine 5 of a video signal; FIGJRE-5 shows waveforns illustrating

a nbthod of providing a video fr3me reference for the mcroprocessor of

FI GURE 1 ; FIGURE ?Fgéﬁgnah bs a thh %Q%gEmgs Ehes Fa k%ﬁéo shows

.appar at us constr | écco ance mn BNE prncip present
i nvent ithe memhsanpﬁlmgeapvanegmgAaweneloontpclaansnumg'qx5sband response

of a teligihyl oF 'tﬁﬁeh\‘i.%&opi"ﬁéegls@fREﬂ F&Em ‘TﬁaVﬁft?J SaceRiiGle Ng the b
ope atign 15 of t appar atus of FI GURE 6. erring to FIGURE 1, apparatus

Cis ZhofF RoVideRc®AgRALiIng the operation of microprocessor 30 to d video
_ signal in accordaEGuRm $5h shibesp vaveformsv 41lustratinyoa aethiod/i deo si gnal s

are ot BoBahing o yiket B0 HRRRRLY 1ol MUCHR LRI D) 0
S|gnaIO@eE@ﬁﬂﬁﬁ'lc|rCU|t 12. The sync s€parator 12 produces vertical (V),

-hOf' zontal (H) . EURETEOS (Which) i6COMPthY Randd dhiritt %s PMRURECAl) and
lizin conponents sync 25 5| als at reiggctlve E tputs. The .

|C§P Fd ARHAE venti ona
~teI evi cd.@ﬂJe@CblfOltheymmen}Alanhtidmf Ife&t |mpi)&sigem MIR/i des

“hor i zong: Ki nq?a r instance, be
deri ve gha %% yo eog'f i{q ne c&c%%%gls‘rt\i .\tgés%%l usua %manner - The
hori zotedleviision ¥eceiyex;sandd the conposite sync .signals respectively are

applied to data ipnuss [7ers'h]ow%f walv@ FOrel=0 RPN Ihe oPedliGOPr 0OCESSOr
30 per%hei in a nanner to gm?crlbed in accordance with instructions o

storedq 55 hori zont.al bIanklng signals are also
applled to an |nmnEem&1ng to FIGURE 1, apparatus 1s shown for

synchronizing the operation of mlcroprocesspr '30 to a.
video signal in accordance with the preSent invention. "A
source of ﬁideo signals 10, such as a television video

20 tdetector,;produces'video_gignals_which.are applied to the
inputs of a gate lé.anc a conventional synchronization-
signal separator circuit 12. The sync separator 12 produces
vertical (V), horizontal (H). and composite: (C) (comprising
'horizontal, vertical and equalizing components) éync

25 ‘signals .at respective outputs. The vertical and horizontal"

- sync signals are applled to a conventzonal television

deflection system 14. The deflection system.prov1des | -;)
horizontal blanking signals at an output; ﬁhich'may, for '
_instance, be derived from.the yoke of the klnescope in the

80 wusual manner. The horizontal blanking signals and the
composite sync signals respectlvely are applied to data
inputs IN, and IN2 of the mlcroprocessor 30. The
m;croprocessor 30 operates in a mannexr to be descrlbed in
accordance with instructions stored in a program ‘memory. The

. 36 norizontal blanking 51gnals_are also applled to an input of
a phase detector 22, the output of which is coupled by a
filter 24 to the control input of a voltage controlled
‘oscillator 26. The output of the voltage controlled



a phase det ector 22, the output of which is coupled by afilter 24 to the
cont rol " i nput of “a voltage control l ed oscillator 26. - The output of the

vol tage- control | ed -4-"oscillator 26 is-coupled to a divider 28, ‘and to
t he -CLOCK i nput of the m croprocessor 30 by way of a switch-32. The output -
of the divider 28 is cdupled-to a second input of the phase detector —22.
The .phase detector 22, the filter 24, <4he voltage controlled oscillator 26
and the divider 28 are coupled i.n a phase-|ocked | oop configuration 20, and

operate«o pr09&&§1§a559055Siﬂn§$u§£&dt€8 31&£99%&Ee§§0raM@éﬁ§b in a

substab?’ally const ant ggase relatTonship w e hor! zont anki ng

si gnal .- The ~nFEPEKr $BRUEPL 3the migreprecessaRpo thd%?Yl?%eadﬁﬁﬁPéﬂ ?%
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gate 16 has anfbmtputzéouphedvobtagslgmtrqlledzascnhlatmuzﬁ ad the

operation of tagvgaégnggnggé quﬁigﬁFEhlanaang_ﬂaéﬁ gt with reference
to the follown

exa In conjunction wth the lustrativ
wavef orms of . FP ngﬁg°nF39'pﬁ?§o§E§ BFetF?sPEQQHﬁ?ea ?}°?§ %%%ﬁdf?ﬁat
t hﬁ i crOp;ﬁch)ceenermmeedprecessaﬂedwhﬂenbﬁs S48, substaneialkyl bdnéﬂaﬁth and. .
ot her- conpi®i e t ave a.
nom nal 25 ope?ﬂ?lg r¥?éé ﬁsgggfégL%6g%§ ﬁé&igéﬁéagagi%? %gngg%ﬁ%+V|des
this cl-ock frequency by ZBe m C:hnrpqaseoroéﬂeua$oOpSEDP CQH%R@bd@utB¢ﬁ8 '

m.croprocessor 3 3gec%8apiea Eﬂethéséﬁﬁﬁéh0§2Cycb€1§¥§r¥r6aﬁé8&nb§|QHK cycl es
, as shown by reference to Fl e nodel

Th
n1dﬁOprocessormF§r88ﬁ859§58F Sﬁﬂﬁplﬁﬁ g %Pgﬁﬁ?st3t°P?§ B%?a??ﬁﬁ%%%y[err]
by executlng acllosedyswitshnpli ngThe ‘microprocessor also has an output

coupled to the gate. 16 to control the conductivity of the .
" gate. The gate 16 has an output coupled to a signal
utilization circuit 18. .
' The operation of the arrangement of FIGURE. 1l
may be understood with reference to the following example,
taken in conjunction with the illustrative waveforms of
. FIGURES 2-5. For purposes of this example, it is assumed -
that the microprocessor used is a model number 8748,
manufactured by Intel and other companies. The voltage
controlled oscillator 26 is assumed to have a nominal
_ operating frequency of 5.66435 MHz, and the divider 28
N divides this clock frequency by 360 in the phase-locked
' _loop 20. The model 8748 microprocessor 30 executes one
" instruction cycle every.ﬁifteen-clock'cycles,*as shown by
'reférence to FIGURES 4b and 4c.  The model 8748
-microprocessor is capable of sampling the signals at its
data inputs INy and IN2 by executing a two-cycle sampllng
instruction 110,112, as shown by FIGURE 4c. The sampling
instruction samples the signal level at a selected input at
a time ipdicated by the sampling arrow 1lll.of FIGURE 4¢
with reference_tbfthe microprocessor clock waveform of )
FIGURE 4b. At the selected clock frequency of 5.66435 MHz, . .
the 8748 microprocessor will execute 24 single-cycle '
. instructions during the time interval of one horizontal line.
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';lnstructlon 110 112, -as shown by FI GURE, 4c " The sanpllng

instruction sanples the signal level at a sel ected i nput at, a tlhe '
_-indicated by the sanpling arrow | |l.of FIGURE 4c 35. with reference to t he
-m croprocessor clock waveformof FIGURE 4b. At the selected clotk
- friequency of -5.66435 MHz, the 8§48 m croprocessor wll| execute 24 _
si ngl e-cycl e instructions. during the tine interval of one .horizontal .|ine.
When t he SyStemménF’tEHREylst'em ot FIGURE 1t Hs plessrdtsketcheoop derived
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t echn €. present Imvention In 0 ali Pase-of the
i nst:r 400poR0cyiLds adijust rtélanq;las:lsuﬁyﬁguermy e&ermbm%e ehbﬂ hori zont al

line eieEB‘EE.SRYOESEﬁbhh%e% Higndrode %Mﬁkﬂti&?@%ﬂéﬁ ‘PYRécoONMES the

I nher ent tation of the_m croprocessor 0, n bLe,to accurately
'sanplenFﬁEVghdeoHQFEHEFVaFm§hﬁﬁ q?ﬁﬂﬂﬁuﬂ*%i:gét %§P€e§h¥eh are widely._.
aratpﬂase retathhhhugsmﬁ&hﬂreéﬁeerhtaﬂtuenmégiﬁniﬁggoﬂleabhlng f

Sanpl 308, pigh 36 BeRR RS S eact T BiGran iR I TLC0 e

] |nstruhengnmp}e|¢ha eomgfosd e &ync szgnal and perform the clock .

: skipping technique of the present invention in order to
align the phase of the 1nstructlon.cyc1es with the video

' signal. A reference to each horlzontal 11ne is thereby

: establlshed - * . )

The clock skipplng technlque overcomes the -

1nherent limitation of the mlcroprocessor of only belng
able to accurately sample the video signal-at- samplxng
1nstructlon lntervals which are wldely separated in time

"with respect to the duration of the s;gnals being sampled.

-In the 8748 mrcroprocessor, for instance, lnput signals R
can be sampled only as often as once every 5.3 microseconds, _ N’
which is twice the instruction cycle time of 2.648. ' '

' microseconds. Depending upon the phase relatlonshlp of
the sampling times and,the_composite sync signal,'it'is-
possible for ‘a 2.4 microsecond equalizing pulse to occur
between two sampling'times. By usinc the metho& of the .-

'present invention, this limitation can be overcome and the’
instruction cycles w111 be quickly aligned in a known phase
relatlonshrp with the comp051te sync signal.

-When. the system of FIGURE 1 is actlvated, the
m;croprocessor begins to execute a sequence of two-cycle _
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m-cr oseconds. . .Dependi ng upon the phase rel ationship of 30 the sanmpl i ng

td mes- and -t.he conpesite sync signal., it is- possible for a 2.4 mcrosecond -
equalizing pulse to occur between two sanpling tines. By using t he net hod
of the present invention, this linmifation can be overcone and the’

i nstructjon cycles will be quickly aligned in a known phase 35

rel atlonshup with the conposite sync' siégnal. Wen t-he systemof FIGURE 1 is -
activated, the m Cf O rocesso tg}l%ens to eiegu a.:’se uence of two-cycle
sanpl I\‘I‘% i nst rYAR 'é!Fn(F teysYa& a input
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hori zont al sync and 0 e ual,| zin ul ses- are too short to be sanpled by
two. consecut idA? 0 OSHI qYRF i Trd only

detected a pultse baemﬁm igyhe pulisEs’ willldibe csaﬁpa.éd/\mY two @I | ve
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line int erify| GMM@WQQZQQSAM ithPeyisampked bbhdwxecuted to
i denti fy. the Wﬁsefaiéwéls Sfsdrudtionle WF?éH‘Q{he witro s<tr -

t echni que will, con nue o Croprocessor Hdent i e Six’-
consecutive \RA¥| lﬁ‘égie rg* d%"e‘itff'é‘%é?t 9’%&’9“ ¥, fwo
I f.six verti cad:omgeantﬁ.ﬂe;essm;ﬂing inmtudtiahs vtbmmmdxtt:e)pd.tr wild

Stance,
Lgrt?cr:]gle s)lzéct pul'se, t'me crog}%@fsﬁ;& %M[ {&‘nue to sarrplsdé%%&%mm

conposi t e ¥yncthe st el the Lwe &hmf doine ringexval « erdonggoutiye
pui se sequencesaﬁpm@%ﬁﬁhﬁﬁnmdm dadn B ldtadutad res cideieifipl -

-Cnce the’ SequeE§EEnext ‘vertical sync pulse in the same manner. This
' sampling technique will continue until the mlcroprocessor
has identified the sixconsecutive vertical sync pulses of
20 the vertical retrace interval. If six vertical sync pulses
are not identified, which could occur, for instance, if the
.sampling sequence begins with the second or subsequent .
vertical sync pulse, the microprocessor w111 continue to
sample the compos;te sync signal every 5 3 microseconds.
25 until the vertical sync pulse sequence is encountered durlng
the next vertical retrace interval. Once the sequence_of
six vertical sync pulses has been identified by this .. .
technique, the first of the twoconsecutive instructions:
_ . which samples the last vertical sync pulsé becomes a ti@e'
':_30: reférence for the microprocessor which is near the
beginning. of a haif-line interval of the composite sync
_signaI. From this time reéference, the microprocessor can
sample at half-line -intervals to attempt to identlfy the
equalizing pulses of the composite sync s;gnal
3 - _ With the microprocessor sampling lnstructlon
. ‘timing referenced as described above, the microproqessqr 30
will now begin to sample the composite gfnp signal at



six vertical sync pul ses has been identified by this .. technique, the
first of the twoconsecutive instructions . which sanples the |ast vertical
sync pul se beconmes a tine 30 reference for the m croprocessor which is

. hear the beginning of a half-line interval of the conposite sync signal.
Fromthis time reference, the-m-croprocessor can sanple at half-line

inferval s tp attenpt to identify the equal i zi ng pul ses_of the conposite
sy#\ ingjintervals, ag;showpcip &R)r‘ »d$F+ ng i nstruction

L i m udtﬁn&ralfmﬁ]ﬁ deﬁéi'itbéﬂtihoiant b{ﬁl@eﬂwfméd?’ | tWI | Ia*gow
egi e, the copposite na ine.interv
asgs i?ﬂ% fg 3q“¥igﬁiﬁ 2?“&ﬁﬁﬁsiﬁrﬂ9$z€ﬁzaf sync pul se 44
fol | puetckeatn wtifch meeunsestaeachytnmlﬂﬁmg mdmelmélévsndfi&lda pattern

I C r tr 0 n 5
:‘leel }o w&fﬁa ﬂéﬁ’?‘ﬁ ? ﬁa% S‘\%I&'{#giéjﬁ‘c?géﬁsgeg or drawn in
t he mummmessgrtduvnmsm spme Whme soalé &BCLRE 2b.  Sanpling
t the f t
bt CpqsTeel rst“‘?ﬁs?%?ﬁgﬂﬁe‘*ﬁ*s‘"“.“n‘)!ﬁ’&@%@?%ﬂﬁm. ontal 11 nes,
respdd iaRd 54 are xeppesented Pﬂusfﬁﬂﬂﬂv(ﬂﬂﬁrﬂﬁ¢“¥l duripgrthen time. In
this ﬁﬁ'@ &hiheeéﬁehzaﬂaaﬁ&h&c indtructiol |dydresdeinchadcessived! i ng

tlme ut téf se reI at ion of Ege mcr rocesso sarrpl i ng
i nst MAR & §§ ¢ d?ﬂﬂgf 2P815 results in

t he itaiken m:;e-dialﬁelimerspsnteisoltim detmttmtplaexsmpgeputhes 46 and 48. °
The i e t'ia@n sbs Z|n ul ses
fo°pHes SlaEEE $9R37phEka. (7RI, B delinatn ML EMBHLRET ier, 0 0] PO

to tr&dmmmcpuseu:e&gtgynpmeﬂwm LAY TPROSKESOPU sgmpmagon t he .

SKIPQE\E@t ahai t Bl I V, Uf!ﬁo I n FI GURE
3g . The CL ié’gil P aﬂ%ﬁ% oﬁgs#ﬁg]@éf%éf%ngbcrige of -w?,he

m cr RILES cﬂb%k tysefathe quxfﬁ%%ﬂﬂﬁrcmcﬂetect
equalizing pulses 46 and 48. The i].lustrated phase

relationship also causes subsequent equalizing pulses to be
missed by the sampling instructions. The- -microprocessor .
will respond to these undetected pulses by producing a

{ CLOCK SKIP pulse 108 on the SKIP CONTROL line during the
vertical retrace interval, as shown in FIGURE 3c. The
CLOCK SKIP pulse 108 opens switch 32 for one cycle of the
microprocessor clock, as illustrated by the missing clock.
cycle after clock cycle 15 in FIGURE 3b. Since each
instruction cycle requires fifteen clock pulses, -the missed o
clock cycle will extend the time of instruetion cycle 100
of- FIGURE 3a by one clock interval. "Instruction cycle 100
will effectively last for sixteen clock cycles, and the
‘following instruction cycle 102 will begin, as shown, at

106 instead of the normal. time 104. Thus, instructjon cycle
102 and all subsequent instruction cycles'sre delayeq. or
shifted in phsse by one clock cycle relative to the '
composite sync signal. The microprocessor will now sample
the composite sync waveform with this new phase relationship
between the sampling instructions and the composite.sync
signal. If the microprocessor again fails to sample the -
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cycle after clock cycle 15 in FIGURE 3b. Since each i-nstruction cycle
requires fifteen-clock pul’'ses, the m-ssed clock cycle will extend the tinme.
of .instfuction cycle 100 of - FI GURE 3a by ene cl ock interval. “I'nstruction
cycle 100 will effectively last for si xteen clock cycles, and the 30

fol I'owi ng i nstruction cycle 102 will. begin, as shown, at 106 instead-of the
normal . ti ne1104. . Thus, instruction: cycr§‘102 and aII subsequent

i nstruction cycles are.del ayed, or shifted in phase by. one clock cycle
relatlve t 0. t heqaalpainge ppﬂsesygaablotheycierwmlmcbesaklppéa and/ thepl e

Lhe cohras t e 3aGeBKelasThukd shl) $nBesual5Re 5114 B0 Dablk 2R itiE

sanpl i ng instracfi-ons an € Sync Sl M Cr opr 6cessor
again fails tor§éﬁﬁlﬁetﬁﬁ thequappgnhg Sﬁnpsésgnalel§§k889ﬂneanII be

fé:gfedean :Egaggiiﬁgoﬁéhbg sanpknnananshruetrﬂaeRW|hh naxm bet?nﬁgg %gael-
iv ]

e ot "apanrbshe° ah Kpdl SRk ine 23081208 BY SrrimBponfibhmes o
relative to cosampidndi tdmesnBhi,n§2t andsS800£5PIGURES2cof FlI GURE 2c. The
nlcroprocessor cont|nuesThgsﬁgg&gPEPQFEQQBOEBFQiﬁxgg Eb%ﬂﬁ%%QHQhEO skip

clock cycles in this 10 nmanner un i S concurrent
with the h 6|zsﬂﬂﬁpséyﬁcSWBFSélsna&pBPéa§ﬁe§ iﬁeciapklﬁgcéegeieftbﬁé pul se,

as shown b samahhe& hhe&17QnefsaEb§wRE %Qmesuhseaueatceheekrenelelehlps-
w |1 cause cor dlng [in l|nstruct|on38§ nhg % i hor i z ntal
sync pulse 44. §éF “%ﬁ&s@ggﬁag Sfi A8 ARPEPACERS. tRR IR é&&&.ﬁé
sanpl i ng |nstroftthn puilsen as shophi by samplifigt timenfIDeofhe FRGUREoREal
Sygkbpulse 44 ighpbl u&h%'ﬁib&ko%gbié Eﬁ%ﬁPnQiSQQGauQ@eEo&?h§pﬂﬁaﬂﬁ , the

processor:.s |n ruction.Je to esfablish
the instru kloﬁaﬂvléFSIén§GﬁP$tﬁPﬁ§ §anpnsﬁgthpnb°sé=95taé gyBCt | pylse

instructi o cyalye olokeerelr!,Neheis@s bhageOkhifest wally chlised the preceding -
sampling instruction, shown as sampling time 80, to sample
the horizontal sync pulse 44 in the vicinity of its leading
edge. When this happens, the microprocessor's instruction
reference will increment by two to establish the instruction
cycle containing sampling time 80 to be the first .
instruction cycle of the line, instead of the twenty-third
of the previous liné. After a few more clock cycle skips,
this éampling time will have shifted in phase relative.to
the composite sync 'signal to a time position 90, as shown
in FIGURE 2f. In this'pﬁhse relationship, half-line sample
(U . 92 is now in a time position to detect equalizing pulse 46,
o and the next sampling time 94 will detect equalizing pulse
. 48, The microprocessor sampling lnstructlons are now
aligned in phase with the composite sync slgnal of
FIGURE 2b.so that all sync pulses will be sampled. In
practice, a fine adjustment of the phase relationship is
.-performed so that the equallzlng pulses are continously
sampled_. at their mid-points. It has been found that this
clock skip and phase shift technique will quickly align
the sampling times with composite sync signal. Experiments
have shown that analysis of no more than.thirty fields is
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of the previous line. After a few nore clock.cycle skips, this sanplihg
tirme will have shifted jn phase relatlve to,the conposite sync- S|gnql to a
. -tinme position 90, as shown in FI GURE 2f. 1I'n this phase rel ati onship, -
—.half-line sanpl e 92 is nowin atinme position to detect equalizing pul se
46, and the next sanpllng time 94 will detect equalizing pulse 48. The
-n1c}oprocessor sanpl i ng i nstrtictPons are now 80 aligned in phase with the
-conposite sync signal of FIGURE 2b.so that all sync pulses will be sanpled.
: |R praﬁbbe%sa&yftBEaﬁiﬁuetEmnthefdbhﬁrpﬂﬁﬂﬂz@@hfhﬁoﬁahnﬁamg peaforned SO
" that t n e continously sanpled at their md-pointsilt
has begﬁlg éﬁﬁ% ?%P?iggghélock skip and phase shift. techni que will ot
. quigkly align thé.‘healqihdig skipping ttechakgue tis afvansiagesuslybxperi nent s
have. shawa tAzh m@:&sﬁc@ss@&sﬁ%‘aﬂ ) hidl oadll ¥ Which 1

-9- necessary to arrive at e5|ret§1 nnent fron1an initial phase
condi t #&§ designed to eas:.lyTﬁé:ea sp% ant ageousl y

usedI wgelemﬂfemphmomraswtm dffetdf &wmw sl:r:q: daﬁugrmr@] toff
easily EXEC te-tni at the effect
- 'of the® sl?'is "1% ]I]éfr\l‘%e%%ar%‘lee [mtq% g%%{e Rabi %eqw red to

- exggut dmtrm-tmmrm 12016418 pviicropeaonds mébrw mc_rquﬁﬁcoseconds
The phagy :pg.la%g a3t oifshl P T WRiblsetnfidtit 1B %@@ﬁ@%dé&iﬁ&lctlons is

thereby sh rel t|ve to the i,nco C sign The sane phase
shift dastra gL Ys&lhtj\iﬁﬁg v'ﬁgeclléﬁt" éﬁ’cﬁ: KARGamN, sel ecti vel y

15 ex :,rxj.gmuslstmhetls@mewmmamm et e carcdompusheﬁar than the

noni nal, tr f the :
T er ool eLbAZE SATIANE e e Wap B ALY L E L 16 U
.17 1518 execmtisigp @ amt@ycm athmmegms A rexaduhion duine pkonge® ut ed to

20, Proyaif theP hdnindll 2, eqfs m%ﬁdgad&@flﬂdﬁ&%gﬂ crggyecond
‘instructions relatlvetq Sﬁnc su{g)n,as IS pe mts i | ement ati on of

t he pHiﬂﬁﬁﬁﬂ%?«ﬁlqlﬁ?ﬁmﬂ&ﬁﬁﬂp g capable of ‘executing
. another type of instruction in 16, 17, 18, etc. clock

cycles, one of these instructions could be executed to
20 prov;de a phase shift of the timing of the 2.648 microsecond
instructions telative to the sync s;gnals. This permits
implementation of ‘the prlnczples of the’ present-invention
using a microprocessor which does not lnclude the clock
__Sklpplng feature. ' - - '
95 When the sampling instructions have ‘been prOperly
aligned: in phase%wzth the composite sync signals, any o
. desired portion of a line may be sampled by sampling during. Q_;
the appropriate insfruotion'cyole or cycles. Lines may
~ be counted by counting: the horizontal blanking pulses 40 and
. 80 42 of FIGURE 2a, which are applied to data input IN; of
the microprocessor 30. However, in order to sample a .
 specific numbered line, such as line nineteen of each field
(the VIR line), it is necessary to establish a reference
in the video fields. This may be~done-by'sampling the
35 'comPOSite sYné-'signal at half-line intervals, as
illustrated by the waveforms of FIGURE 5.



u5|ng a n1croprocessor whi ch does not include the clock skipping feature.:
25 - * ., Wien the sanpling |nstruct|ons have been properly aligned in
phase:with the conposite 'sync signals, any desired portion of -a |ine my
be sanpl ed by sanpling during the appropriate instruction cycle or cycles.-
Li.nes may be counted by counti'ng the hgrlzontal bl anki ng pul ses 40 and 80
42 of FIGURE 2a, which are applied to~ Qra input [err] of the

m croprocessor 30. However, i-n order to sanple a specific nunbered. |ine,
such as*line nineteen ofFﬁﬁﬁmﬂfﬁalshpwhethERcbmpep;tetsyaanGQQQAry to

est abl Mh a 1 el rechd At e bdeAnniingl 8% an'Bid gﬁxre%)depsmy seag.tsl ng

the 85 conposite sync signal _at | ine interv as_ifThstrate
the wavef or gs Ve is sampled at the sampling times shoyn fpGURE 5 a

fShO\|N3 th$hc rrpwdxmmsm svmaal hgmra?%m asmbhgauheal n2ondsothan l1add (flrgt)
‘T e () vef.or m,i Sa e a a nes sno

The Mot i zont I TR iRaRed, S350 Bhide olts +hdl Bredland® 2y BB Himbd=hn ie12)
precedi ng everndurisefod oweldd byaas aquhdhhomgdpb&san133uabng|dgnpulse 122,
one ine inter ualedsdfell 1atkhe N Rdte pfilse whichelaC bRtebtentyali 2 N9

pul se 124, occurri.ng one-half line inter r pu se |nce
only a- haIE | i R Hﬂ&?ep&§§9d059Pﬁ§éﬁgtH@?@ digesiateryal sanpl e

ti rTE| of* pul %e %dﬁptﬂlwaﬂzas sifee’ onlly & h’a:l(f-s,am Q&mtmarlOWa@ount ed
unt i a count si X .l i nes at |

Squali o1 oy pul Pasped ptwsieh BSR4 T bignlis, Bl eal Lo pplse,
sanpl ed. - The d@fpdsl Counted wsy Soe.i andaﬁ-é.d.mpl sampcluesaamrmom eounted

consecutive i ngdrfgdat igdRDundS dfﬁdlta@tl%«bxssmbﬁew @‘i& Jﬁne%mia%%r athe

‘naMNOW wi dt h of equal i.zin e 126 alloms thIS pul se.to_ be sanp only
by the firgg %n ’ﬂen%%?i 26, fojdowihg the d the

conposite sync symuafpmmet d.rhﬁnvralaisl ®&ingt &‘amPIeBhe Ther W Sy

knows that it %ﬁréﬂ:% l5d e 's&ﬁxpﬁ.‘cé\éerfog aglﬁ%%rv'oqfe%oy ecttive
instructions, as indicated by sample times 12' and 12", The

. narrow width of equalizing pulse 126 allows this pulse. to be
sampled only by the first sampling time 12, and samples 12°' '

20 .
and 12" will find the composite sync waveform to be in a
‘"low" state. The microprocessor now knows that it has
identified line seven of an odd video field.
25
30
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©.25 30 35 *, This resul t may ‘be- checked at the start of the follow ng even
field, shown i.n FIGURE 5c.. The odd (flrst) field ends with horizontal, sync

pul ses. 130 and 132. Sync pulse 132 is foll owed one-half Iine |ater by an

‘~equaI|zlng pulée 134.© As in the previous field, the half-line occurrence

wo pul ses sets the sanple cQ jler of the nicroprocessor.to a "one".
-line sanples are now counted until a count of "twelve" is again

a“a' ned. At thempaitedifl€ WRly e (diedied Gy AQRS start |0f rthe be sanpl i ng

e ot oy e e S 4 AL,

i dent i fgidld tdrids pedtde lﬂdiﬁl.mtm.basync)fpﬂlses si30 (ﬁndirilﬂ/en SYQ‘F d. The

et | SRR S 48, SO PRSIl o I e%‘é’*’%'%%ﬁ‘ecﬁﬁhne S e T by

count i rpplsee ki zha an mmtﬁym%eﬁlﬁ JE-1in®e njcroprocessor
can. gat&&w:épg%'éfﬁ% NSulded '@etﬁlénéaéwlélémteﬁ&mméy by counti ng

| an appropri at of hor zon b] anki n | ses_and _opening gate 16
. at. the %{ﬁﬁw‘i’%ﬁ%s%u?ﬁ a T’—‘Eﬁ? r%?aief Jfﬁ%erﬁ ﬁ#?%c%’é%o‘? an sanpl e at
any. Speé‘oninﬁed gt & mﬁtoufa?txbelme'byisxminngtbnﬁned nokt skips. of
cyclees the.clo t | ygshift the phase
of the 1%53 +’n§‘l§|€w€rucf i ONsS 1 n%%ﬁ%%n%ﬁfe{fmi?ﬁ hﬁg ?? f the |ine
" whi ch |sampltmgsﬁhplbﬂStTh@oﬂﬁcV%ﬁth@%%sBﬂléﬁn°€oﬁh? exencfiekdskips so as

to CO”%%%&E@' SbRsecthbbvé samplésclEncanaf nhewsnmpuag aeweetwi t h
respect tot vI deo

as shomﬁh?th?Eﬂmﬁ?ﬁtfﬁg aﬂﬂ}%gg €#é?ng§ﬁﬁ£tfgiﬁ§g e 8 g%x Rgaﬁgrgsgﬁgsd
then -beagsgdpaterof ntinecsixtofcaniteven field. The microprocessor \J
.18 ‘now has a reference in the Video s;gnal, and can identify
odd and even fields, as well as specific lines in each
. field by counting the horizontal blanking pulses at input
INg. - The microprocessor can gate any specific line to the
utilization circuit 18 merely by counting an appropriate.
number of horizontal blanking pulses and 0pening gate 16
;at the appropriate count. - Furthermore, the microprocessor
'can sample at any specific time of a particular line by '
executing one or more skips of cycles of the clock SLgnal.
- These clock skips effectively shift the phase of the
- sampling ‘instructions into alignment with the time of -
the line which is to be.sampled. The microprocessor can )
count the clock skips so as to continue to maintain the - -/
reference.of the sampling-times with ‘respect to the video |
signal. ' ' ' :

20

% The arrangeﬁent of FIGURE 1 may be configured |

as shown in FIGURE 6 to sample a VIR signal. The VIR
signal samples may then be used, for instance, to control
the I.F. passband of the television receiver, as described
in United States Patent application serial number 258,928,
3% Qntltled ”I.F. RESPONSE CONTROL SYSTEM FOR A TELEVISION.
RECEIVER", filed April 30, 1981. In the system there
described, the chrominance reference bar and the luminance



the | ..F. passband of the television receiver, as described in United States
Patent appl.ication serial nunber 258, 928, entltled "|.F: RESPONSE CONTROL
SYSTEM FOR A TELEVI SI ON..- RECEI VER', filed April 30, .1981. In the. system

t here descri bed; the chronlnance reference bar and the | uni nance 1 -
-12- reference level of the VIR signal are detected and conpared to devel op
a control slignal which is used.to peak i1jpg-1. F passband in' the vicinity of

Eﬂ.esp's“?é?n 2 TSRERRRPR EFvd S Saf VR LHEL wed Pt e e compaes

recei v syst ekp develapny emembnsmm whid:lmnes useq 'eonpa{ak titel, IJEF.

si gnal process ﬂsﬁbﬁ&“iﬁrﬁh%5§léﬂg Eﬁi qﬁé &gy 160
ted I'n nner sposed between t

are shomm connec e usua m xer 154
and the I . P sFaRaiepr EERIUERGY ci rfemt%saesﬂem%nt%rea this mmgas
circuit 156 whshéwitein DEIGURE t 6} Ci delibck ha\onven HEondD vee TevisDored U. S

orocessi ng oi rebEeFyelchidubhy Cagl Mo o diegkhRcdse A Eudef DAL o
a mul tipl exer mtsgrahﬂﬂl?ﬁeﬂ ogkgnal cprocessing cibteuitry 158k andcuitry
176 i-ncl udes ebgagat§i§§§égér%%ggﬁﬂg%agl Phui aiﬁﬁngfgeaﬁThe ﬁ%%@?éd and

S coupled 40 M cropro own 1 n_t exer
166 i s contfol mdtm ysual manaek | Pigresed Jhetween| thegniver ohod 18ad bfhe
the microprocesspr sfignalhprocessingfcibeuittyel5862sia canedel.Fp péaking

I nput of a det O6de et e dlnut

'ofpthe nU|tIp|§§%§£té fs?ﬁgﬁ% da#§ $£ %ghgﬁf?§5§§ % %%%Q 1@ gﬂged tg t he

25 mi cropr ocesabpvesmeptiepedfUad. sappbicatiangi t Thecdeterted !Béeo shegnal
M GFOpr ocessor afle¥Rb0BALR ué'@ftﬁxeoﬁtﬁmsigﬂaﬂ praeésemg éﬁaehfé 01556

'LS‘TLZ 30 Tondp AEPhind BPF LR FLEESE| 1621 B aPERRE CLRERF ORch mv#upfgfc’
operation, thelesgrapdottneoloﬁknchgcuttnylymed The line lock circuitry

' ' ‘176 includes elements 12, 14, 20 and 32 of the arrangement

_of ‘FIGURE 1, and ls coupled to microprocessor 30 as shown-

_ in that FIGURE. The multiplexer 166 is controlled by

20 signals applied to control.lines 172 and 174 By the .

_-m;qrop:ocessor 30. ‘The output of the- fllter 162 is coupled
to the input of a detector 164, -the output of which is

. coupled to a'second input of the multiplexer'IGG.

. The output of the multiplexer 166 is coupléd to the

25
'micfoprocessor.30 by way of an analog-to-digital converter
168, The micrOprdcessor develops a digital output signal,
which is coupled to the inputs of a d;gital-to-analog
) converter 170, -the output of whxch is coupled to the
- 30  control input of the tuned I.F.:peaking circuit 156.

In operation, the microprocessor timing is aligned
with the composite sync signal of the video signal as.
illustrated in FIGURES 2-5. The microprocessor 30 will
count the lines of the video signal to locate line nineteen,

'35 which may contain a VIR signal. A typical VIR signal is
‘shown in FIGURE 7a. Followinhg the conventional horizontal
sync pulse and burst signal, the VIR signal includes a 24
microsecond ch:aminénce reference bar 180, followed by a
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wi th t-he-conposite sync signal of the video signal as illustrated in’
- FI GURES' 2- 5. The 'mi croprocessor. 30 will count the li'nes of the Videq
signal to locate line nineteen, 35 which may. contain a VIR signal. " A-
“typical VIR signal is shown in FIGQURE 7a. Follow ng the conventional
horixzontal sync pul se and bur st s}3nal, the VIR signal includes a 24
-‘m crosecond chrom nance reference bar 180, followed by a 1 :
- 13-t veheEvei microsecond UTuninance cieferawce clevel 8282, Dupufingi ne

, s X : . APttt ' gnal
et 0, RS ISl Aot B, A e % 0L
m cr S(r)prw}-'b'ds sthe VIR signaltastbliustratively cshewpl ingFIGUREVZA. pul se on
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term nate [
pul se lﬁﬂit ake 2t chrem cer 3aTPhing intervalcpulse| @ferontrehe out put of

delt ect f)nxi@41_7‘z, rshibwn &9 pmé(gtomﬁrteTQG%ﬂonhéhg first d! np;Jt | of

mul t1 1 gn | conver a | a
Conal BhEEepEfeestof fEbREIFtes Mine, FUE' alisfg YRR CHRR, Hydle™

-i nst ruct3en Ryxing 1gamplingecintervabrpulse uk8dantbesdepectedi nterval pul se
- 18619 s bmidmpharodyré Ferahcs OBALCEEFEL 8 €8E!StphtnGr dbrectBE

‘m croprocessor. * term nates uring 1 nstruction cycl e -19.
Sanpl i nbP4 ntRr¥onted ke the %6Rt?£b§e¥ﬁﬁrn%5§LEF@%th?ofiBEFe the | umi nance
ref er enigphevef hubtipbexerce6l. i "Thé Qétsttédpstyrallbéved ibe A.D

the i cionYehsed 76 4 FREEF SEoPhECeRs, SuBrea oR Bhomput o & control
sigﬂiL nicxeprosessert3ded | . F. peaking circuit 156. The twd stored \/
Sl I's may- be anghy iREtrabt bk Yepbtle NP5 S8£CR2MREThAkL@BR2Nd a control
0% Lpmbeafel Uhal Py "1 BSE0LITpiRad 10T 0E 12042aE04" S 10 STanel
The di gtt ampling val pul 6 is in Y |
the microprocessor on control line 174. The microprocessor.
.terminates.pulse 186 during instruction cyﬁie 19. Sampling

interval pulse 186 controls the multiplexer to route the

luninance reference level from the second input of

multiplexer 166 to the A/D converter 168. The luminance

reference 1eve1 is digitized and stored by the '
microprocessor 30. .

. The microprocessor 30 can nqw7compute'a control

. signal value for the tuned I.F. peaking circuit 156. The

two stored signals may be analyzed fo:_validity_andfnoisé
contamination and a control signal will he'caléulatéd in /
accordance'with.thé.:atio of the twb signalsl Thé digital

control signal value.is applied to the D/A converter 170,

where it is converted to an analog signal and applied to
- the tunéd_I.F. peaking circuit 156. - Control of the I.F.
~ passband of the television receiver will then proceed as

described in-the_above-mentioned_u;s.'application Serial

number 258,928. |
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control signal , valueis applied to the D/A converter 170, 30 where it is
converted.to an -anal og signal and applied to * the tuned I.F. peaking
circuit 156. Control of ‘the |I.F. passband of the tel evision receiver wll
t hen proceed as described in the above-nmentioned U. S. application serial
nunber 258, RRIM85 CLAMS 1 --14-1. In a television receiver

i ncludi gy asource of Vi Y50 Sth’i%lv%d Qﬁ.j @pcqg@i&aﬁg él)QBGl;ce

conponents and means” responsi Ve to onlkln onents for
producing ef cvédrossdgnm ﬁhummu@immgmhmngpma gﬁéﬂnﬂa pnapenmms sai d

synchiefi Zhf Bé"z%si‘:aﬂsﬂ%st@ Ja'.iéoéﬁﬁﬁ%r&'ﬁi@ sh.énélub:%ﬁ&mehﬂ lpor ag &ﬁﬂfr
;S multiplePriscd eignCRhfeH 1srmm§tsmla1 y BUGHaAY in N6 Adith gaaprl sing: a
: M Cr opr oc esyiRhrdiating sighal knd Mkl a ﬁég@k@lmﬂ:ﬁ £ fhbE Lt aBl ggaal intBger
_sanpl i n® | mtiplecobi Sifld, sydhirohiringi slghbD Erequetitgh enabl es sai
m.croprocessor to execute 10 instructions at, a rate dependent upon the
frequency of said clock si GPRAratis FRBREISINGES oxecution of said

instructions are Synﬁhhﬁ'ﬁb#idﬂédhdiﬂﬁhviﬂ§*3C&udtﬁgiﬁbﬂﬂatoioEﬂaﬁﬂﬁfh
and neans for, .co synchr related.to 15 sai d . video
. signals to® §épd°!§ﬁkﬂ %ﬂ'gqaﬁp&"a‘i}fa fa?"l? OJﬁﬁ/ tstermipad,cwhelgip
; mcroprocesadd slopkesignal snalilex@mid aitroprocegser tb exeeutes| at ed
il udi i 3¥esERsRiohd, by I ral dlbendent updh iehF AFomhEReh oF Wiia
: corrponentss:lanlt aigmdhr mdzmtgemi;nathgmmmomoﬁusaidespsttsm:ltonsal d
| Covency, ek, PRSI A IGL8 SYRONOR R ERghed Gohoche "
means for emgﬁing a signal synchronously related to
15 said video signals to said sampling input of said
microprocessor; ' )
wherein said microprocessor samples said synchronously
reléted signal at times related to the execution of said
‘instructions. '
20 _

2. In a television receiver, including a source of
video signals including synchronizing signal éomponents,
and a synchroqizing signal separator circuit responsive to
said video signals for producing separated synchronizing

U 25 signals of a given frequency; and

means having an input coupled to receive said
synchronizing signals . and an output for producing
a clock signal which is substantially aligned in phase with
said synchronizing signals and has a frequency which is

30 substantially an integer multiple of said synchronizing signal
frequency; apparatus comprising:

'a.micnqpnx:nuxu'havingaacﬂock input for receiving a clock
signal, =aid clock signal enabling said microprocessor to execute
instructions ct a rate dependent upon the frequency of said clock signal; and.

35 - means for selectively coupling said output of said
clock signal producing means to said clock input of said
microprocessor in response to a control signal from said
microprocessor whereby, by appropriate bkipping of clock

R O AU 1




synchroni zi ng signal s and an out for producing a clock signal’
‘which is substar@lni'al |y aligned in phase with-said synchronizing signals and -

"< has a frequency Which is 30 substantially an integer nmultiple of said
synchroni zi ng signal frequency; apparatus conprising: * a m croprocessor
having a clock input for recei=lBhAg a clock signal, said clock signal

enabl {ng said mi croprocessaor. to execute Lnshr | ' rat & depéndent
lupoﬂuhﬁgsf'@augngg%]onéﬁed ReTRE 9T f;sgﬁé jggé'l?métfaré r’@% f or

sel saidveypchronlizimgs @igmaksiut of said clock signal producing nmeans te.

sai d clock input of said mcroprocessor in response to a control signalfiws

from said m croprocessor whereby, by appropriate skipping of clock  -15-
1 pul ses, t3.SyThe axirangemsnt iof Claimi @ whereustsi on with said

synchroni zi ng _Si . . af hange f sClai ig. 5 :
5sai d m croprogggg;ﬁ%gs%roﬁ%ﬁpﬁgcgﬁg%gg ?gpﬁgé\%gdggynchroni zi ng

si grelceivensadddsynchnonizingisignalsprandsaodaga mpteptibl e of executing

an 354 Wikrprodessdr’ Bedid ¢ T off eBchtiNg: i i g €Rabt £¥A! €S, bei ng

programmed to execute an integral nunber of instruction 10 C§C| es during a
hor C¥s3gaiin & given opaber, o eroocleck signakicreles (R§iR%i gnal
utili z yrioeiatined ito @idthete (én Stntedphd Aumber Of Instraétdphocessor. 15
20 4. The "arrangenent of C aiﬁgf. vvhﬁrgi n oie of said instruction cycles

10 usycles Suring & harizeptal dine; jetervpl dn T58RONSE  tQ the | evel of

+  Sai Gad 1otk Fithasl gremd at said data input of said mcroprocessor at
predeterm ned tines; said.selective.counlin Sy GO | ses.a,control |l ed
switch; and s& (fr%'?ﬂf)ﬂfﬁjcgtg%ﬁié%n?gﬁgggitg%gﬁ%ﬁs% dcg‘ifg}gé%fﬁodgﬁfd |
cont icaltpnt ofi tsdid anierpprocessard’ 30 switch in response to said control\/
signal generated by said mcroprocessor in accordance with said sanpled

| evel s of said
15

20

4. The arrangement of Claim 3, wherein ones of
said instruction cycies cause the execution of sampling
25 instructions for sampling the level of said synchronizing
signals at said data input of said micrbprdtessor at
predetermined times; said selective coupling means comprises
a controlled switch; and said microprocesso: control signal
is coupled to said controlled switch for .opening said _
30 switch in response tc said control signal generated by said
microprocessor in accordance with said sampled levels of said.
synchtdnizing Signalé, whereby subséquént'sampling |
instructions are executed in a known phase relationship
with said Syn¢hronizing signals. '
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synchron|2|ng si gnal s, .whereby subsequent sanpllng I nstructions are
executed in-a known pﬁrée relationship with said $ynchron|2|ng signals. 35

-16-" 1 5. Anethod for aligning the timng of a

m croprocessor to a video signal, conprising the steps of: a) producing a

synchroni zi ng signal containing hotfl@ental |ine rate conponents in response
to -saidqvideo 5 si grgl ; Jafi n regpgnse to said

synchro%lznlng si gnal Whi ¢ %e ??ﬁég éﬁgﬁé ik% @hmlggagzu |pIe of the

frequeney ofmsergpsgqeasen|29ng sigqalsaguahm|ehmpslsnngu¢99as¢eas phase
al i gnriet therewith; 19) produein Q)syﬁ@R*Xhﬂﬂxﬁ SsoghﬁﬁkthQQihihﬁ sai d

m croprocessor; and. d)_programmng sald m croproc to execute a
i nt egral nunBéFlé?“Fﬂ%t#aB9|Eﬂtﬁy€?%8°@%?t%giaanﬁPegﬁ§Itﬁuﬁﬂéﬂ yidgeri ods
of saldssyncgagﬁgzbng signal in response 15 to said clock signal. e)

sanpling said sync ron i.gnal at hoyizontal line rate to detect said
" horizontal line rate cbﬁpogﬁ ?gcéﬂ% |$1%9%oﬁbgﬂéht1Psrﬁ§P°&§FeGPed, f)

preventing tbaidpgynchronizaing syghaloﬁhsehdeiﬂibitboekf&hgnéthOwaabﬁ

: nlcroprocessor repgal S, € : i (o] [
: rate componeHt 'g‘ﬂq‘l@%nf?nﬁ%ugp&ge@gﬁedaﬁg@#%#%% I%\‘feWr?'j:éfta;e11s ;.
: 6. The netheubstanxaa&1phaaheabignmeep therewpthses the step of: a)
produci Rg a synchroni zghg gpgh Lnaogﬁganbfgcﬁogigﬁgﬁ 3§%g3 ghul ses and

an

f equal i zing pulses in response o Sald vi-deo sign step e) conprises
* the step of: mggroprocessor 8nd sanpl ing said synchronizing signal at

“halfYine intervals toadet pebgkhampagssase Riceapdoeessbor?itdy eXecute.
L an integral number of instruction cycles during an integral
number of periods of said synchronizing signal in response
15 to sa1d clock 31gnal.
e) sampling said synchronlzlng signal at a
horizontal line rate to detect said horizontal line
rate components and, if a component is not detected,
f) preventing the application of a cycle of said
20 clock signal to said'microprocessor: and
g) repeating steps e) and f) until said
horizontal line rate components are continuously detected
at said horizontal line rate.

_ 25 '~ .6. The method of Claim 7, wherein step a)
-/ ‘comprises the step of:

" a) producing a synchronizing signal containing
horizontal sync pulses and equaiizing pulses in response
to said video signal; and step e€) comprises the step of:

30 e) sampling said synchronizing signal at -
half-line intervals to detect the presence of said -
egualizing pulses.

35
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35  -17- 7. - The method of aim6 wherein step a) conprises: a) "
produci ng a conp05|te sync signal in responke-to said video signal;, and

- ~further -conprising steps of: h) sanpling said conposite sync S|gnal ‘at

_ half-line intervals until pulses are detected by two consecutive sanples,:
then i) sanpling said conpoST%lrsync signal, after 10 a period of eleven

hal fi-11ne interyals, ftic MEERGECHE CIaIHTE | Nihé PéLhUSER epia) where n is
greater than,one and | ess than or equal to the duration of a vertical sync

pul se dFPPRE&SEP2: he execution time of a sanpling instruction;  and 15 —)
where a synchroni il)nwmdmed.n@useon@o@m&:tqhbysigmmt 4n sanpl e, A\t

cven: nuFBBPERES, 830 SR FideR iR %ﬁ%%ﬁﬁéﬁfﬁﬁ%ﬁaﬁ% se is ot

det &ct eg tﬁgst % nth sanple; 20 identifying the first of said
n sanples as the

synchroni zi ng pul grwéz#ggﬂpgﬁéﬁéﬁ%é g?ﬁl} ?@25
8. Met hhdltrlﬁmadﬂhn\mlwﬂiloplﬂmtm detectedr ByedWP in a
Subst anPORPREORIVE smpldl; ¥hEa? ® 007 PL"???ZLQ%CE“’P? Figure 1 and
Figure 2,3,4 or 5iJr samplingesaidacemposite 8YRO §1658don E $e¥r awi ngs.
35 10 » period of eleven half-line intervals, for n consecutive
sampling instructions, where n is greater than one and
less than or equal to the duration of a vertical sync .
pulse divided by the execution time of a sampling W
instruction; and : a ' : '

~ j) vhere a synchronizing sxgnal pulse is: .
detected by the nth sample, 1dent1fy1ng that sample
as the last broad vertical pulse of an even-numbered -

| video f;eld, and, where a synchronizing s;gnal pulse
is not detected by the nth sample; .

k) 1dentifying the first of said n samples
as the first equal;zing pulse following the vertical
synchronizing pulse interval of an odd-numbered video
field. ' '

15

20

25 —_— g. Method or apparatus arranged for .
operating a microprocessor in a television receiver or ' o
other video signal processing apparatus, substantially
as hereinbefore described with reference to Figure 1 .
and Figure 2,3,4 or S or to Figures 6 and 7, of the

30 accompanying drawings. :
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