. HORI ZONTAL BLANKI NG FOR MULTI PLE RATE SCANNI NG This invention relates to .
the field of szgw(jgsystems fjor televisions and the |ike, and.in-.
particul ar, of horizontal bl ankj ng signals for nulti pI e
scan “Yrat e operatlon For 5 exanple, the horizontal’ bl anking si gnal s are

generated at 2fH, where fHis the conventional horizontal scanning
frequency. Proper width and deflection/video timng are inportant in
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the pulse is not fast enough to blank adequately the video in the
horizontal yoke current retrace .interval which is generated by a
20 higher voltage pulse. Moreover, unless the pulse is heavily
differentiated and then stretched to make the pulse wide enough, the
timing of the beginning of blanking is later than needed.
Unfortunately, heavy differentiation creates other problems in the
o form of false triggering of the blanking circuit when flyback ringing
25 pulses become high enough to trigger the circuit.
One approach which is known to overcome these problems uses
two capacitors arranged in a capacitive voltage divider arrangement.
This removes the secondary ringing problem and gives better timing
than the secondary winding approach. However, this approach is
30 problematic in that at Ieast one high voltage capacitor is needed in
the divider.
Another approach is to generate a blanking pulse from timing
signals that precede the retrace interval. This can be done by using
a pair of one-shot monostable multivibrators. A first one of the
35 one-shots is triggered by one of the horizontal synchronizing signals
and defines an initial delay of nearly one whole horizontal line. A



and defines an initial delay of nearly one whole horizontal line. A - 2-
second one-shot is triggered by the output of the first one-shot at the end
of this delay, and defines the pulse width. However, there are problegs
associ ated one shots, such as fal se trjggering, which results in i mproperly
timed bl anking. 5 According to one aspect of the invention, there is
provi ded an apparatus conprising: a first phase | ocked | oop operable at a
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synchroni zing signal. for synchronizing a deflectlon stage operating at nfM

and, 1% neans hAecprdingetooone aspect: iof rtheiinventiangptheec iso generate
a bl anki c@%d? | r retrace
|ntervalg&€?+gg€§ é rg???%kh%?age g%@%&ﬁ?ngfﬁghgﬁgtﬁg?ggs%gE of the
i nvent i on1°?lhe?EeHébﬂ-§ ptod herizontal; SymEhnenting rga&pngyn@uat or,

ﬁorrprl SIt r?ndas yhERtoRliaea ltacheﬁdxq%mmls%é&&u/zﬂﬁ em:w ng a

orizonta roni zi.n nmpone en nc u ng an

osci | | at PF EQFPnSlgggﬁgnaPna Ha%PrEG;eﬁ%? m%&%ﬁuﬁhF 9n?€ger a

3\2 f regiuenty ﬁuiﬂgrsiqnamonremt angéeasd: orié DUt temlf asaﬂ&l-lfﬂ.rgtn% si gnal
ere n ig another. int i vidi ai n ase

| ocked | asgyﬂ ﬁFSﬁ %gpw %eg: ﬁ i} rﬁ%ﬁ’éhg & ?Sgoégngﬁgﬁ%hg an

nfH scan kquédohowpngsynghzbmledsm maid mfn t3tming | signad, st age ~

operatingegt ihbrdtiAg b nfy scan synchronizing signal for

synchronizing a deflection stage operatlng at nfy; and,

15 means responsive to said nfy timing signal and operable
to generate a blanking signal for disabling an electron
beam during horizontal retrace intervals of said
deflection stage.

According to another aspect of the invention, there

20 1is provided a horizontal blanking signal generator,
comprising: a first phase locked loop coupled to a video
signal having a horizontal synchronizing component at a -
frequency f; and including,an oscillator generating a
signal at a frequency mfy where m is an integer; a

25 frequency divider for converting said mfy signal to an nfy
timing signal where n is another integer, by dividing
said mf, signal; a second phase locked loop,
synchronized with said nf; timing signal, for generating
an nf,; scan synchronizing signal for synchronizing a

30 deflection stage operating at nfy; means for
successively supplying said frequency divider with
starting numbers selected to control a phase relationship
of said nfy timing signal and said mfy; signal; and means
responsive to said nfy timing signal for generating video

35 signal horizontal blanking pulses.

According to further aspect of the invention, there

is provided a horizontal deflection system, comprising:



_successivel y supplying said frequen'cy' di vider with starti ng nunbers

selected to control a.phase relationship of said nfH timng signal and said
nfH signal ; and neans responsive.to said pf,--timng signal for generating
vi de0=35 signal horizontal bl.anking pul se According to further aspect of

" the invention, there is provi ded a horizontal deflgction system
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| ocked | oo PLL rati t, 1 fH and a second ase | ocked | oop

oper ati ng g[‘&ﬂ#’nﬁg&% ﬁﬁ?@%iqﬁﬁ?bﬂ%vgﬂgngacﬁn irst and second
phase | ockexesponsives teelsaias ref,Ciscan ts.lyrfc:hr%hi/zm%gzidjﬂamyt pahdof a 32fH
oscil | at or t ai | gn i cribed tn U S. Patent No.
5, 043, 813, él)és/%%lg% ﬁﬁ%%t %%'7&)% ?hog ﬁa%i%légﬂ Sé’s%#'i‘%eﬁlgﬂaéufﬁﬁean Pat ent
Appl i cdi orgenevaiagchopilziondiedd kiarifing 4a@ld€s8. 20 A2 on Cctober 2,

1991. The fi rStAﬂh@ﬁﬁohﬁyﬁﬁ ldP&Hé"?f&LeeQ‘n@n' M e56h! hg%os, for exanple

32 fH, and is synchronized wth an 1ncComng video signal. The second phase
l.ocked | oogm¢ktipienherizental fnagrengy : i ettt A 1fH

to 2fH convgyicirofiiing loirctii ‘Hh—\ﬂﬁg Befitst PhadeMbERBA! RIBPPLIZ2M H 16
frequency d&ﬁ’érogt{}!% %8 %.f rainc'i Sa rsee%ocr)irésbﬁgse locked loop operating at 2f. A
15 synchronizing - circuit having such first and second phase locked
loops, as well as a circuit- for dividing the output of a 32fH
oscillator by 16 to obtain the 2fy signal, is described in U.S. Patent
No. 5,043,813, issued August 27, 1991, and is also described in
European Patent Application 91104749.6, published as EP 0 449 198
20 A2 on October 2, 1991. The first phase locked loop
includes an nfy oscillator, for example 32 fy, and is
synchronized with an incoming video signal.
The second phase locked loop is synchronized with the horizontal
‘ deflection circuit. A 1fy to 2fy converter circuit, which can be
~/ 25 implemented as a 32f4/16 frequency dividing counter, is responsive
to the 32fy oscillator and synchronized by the 1fy output of the first
phase locked loop. The frequency divider provides a 32f4/16 (i.e.,
2fy) drive signal for the second phase locked loop by repetitively
counting down the 32f, signal by a count of 16. The
30 same synchronizing signal derived -
from the 32fy/16 divider provides a timing source for blanking for
the RGB driver running at 2f4. Furthermore, the phase of the
blanking signal is rendered adjustable in increments, by preloading
the frequency dividing counter to a desired number that provides a
35 frequency division count of other than 16. '
FIGURE 1 is a block diagram of a horizontal synchronizing
circuit and horizontal blanking generator according to an inventive




to the 32fH oscillator and synchroni zed by the 1fH output of the first
phase | ocked | oop. The frequency divider provides a 32fH 16 (i.e., 2fH)
drive signal for the second phase | ocked | oop by repetitively counting, down
the 32fH signal by a count of 16. The,30 sane synchronizing signal
derived fromthe 32fH 16 divider proviés a timng source for blanking for
‘the RGB driver running at 2fH Furthernore, the phase of the bl anking
signal is rendered adjustable in increnents, by preloading the frequency
di vi di rRfrangement; dneluisigr éeronphiase ldokedioopsiecoupled throagtengy division
count qf-e@ggﬁ&!_t m‘;eq;%gl GURE 1-is a block diagramof a horizontal
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di vi der. FIGURE 3 is a circuit schematic for i0iplenenting the

hori zont al bl anking generator shown in FIGURE 1. FIGURES 4(a) and 4(b) are
conparative timng diagrans. FIGURE 4(a) is the signal at the junction of
resistors R5 and R6 in 5 FIGURE 3, -and FIGURE 4(b) is line 214 of the
Philips video pattern. FIGURES 5(a) and 5(b) are conparative timng

di agrams. FIGQURE 5(a) is the 2fH yoke current, and FIGURE 5(b) is line 214
of the Philips video pattern. A horizontal synchronizing circuit 10 for 2fH
scanning 10 utilizing two phase | ocked |oops is shown in FIGURE 1. A
one-chi p processor 12 provides |IF, video, chroma and defl ection functions.
A phase | ocked | oop 14 in the one-chip processor generates-a 1f H out put by~
dividing a 32fH cl ock signal, froma voltage controlled



~oscillator 13, by 32. The 1fH output is synchronized with the i5
hori zontal synchroni zi ng conponent " of I ncom ng video signal, due to
phase | ocked | oop 14. A divide-by-16 ciTcuit 16, formng a 1fHto 2fH -
frequency converter, provides a 2fH output by dividing the 32fH oscillator
out put by a nomi nal count of 16. The 1fH output is used to synchronize the
di vide-by-16 circuit. 20 The phase of the 32fH 16 ti m ng signal
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. anot her p 14. ivide-by-16 circuit 16, forming a 1f4 to
v, 2fy frequency converter, provides a 2fy output by dividing the 32fy
oscillator output by a nominal count of 16. The 1f4 output is used to
synchronize the divide-by-16 circuit.
20 The phase of the 32f4/16 timing signal generated by the
frequency converter can be adjusted relative to the synchronizing
component of the incoming video signal. This is accomplished by
preloading a starting number into the frequency dividing counting
circuit 16, that counts down the 32f4 pulses. The number can be
supplied by a microprocessor (not shown), for conveniently adjusting
the phase, for example, in 2 usec steps. Such a phase adjusting
system is described in European Patent Application No. 91104520.1,
published as EP 0 449 130 A2 on October 2, 1991.
The 32fy/16 timing signal synchronizes a second phase locked

30 loop 18 with an output deflection stage 20. Phase locked loop 18
operates at 2fy and generates a 2fy scan synchronizing signal,
synchronized with the 32fy/16 timing signal. Flyback pulses at the
2fy rate are coupled as an input to a ramp generator 22. The ramp
generator is AC coupled to the flyback input of the second phase

3s locked loop 18 by capacitor C. A variable resistance 24 can provide
a further fine phase adjustment, for example from 0 to +2 usec, by



10 inverter 34. The 0 output of flip/flop 32 and the output of |nverter 34-
are inputs to NAND gate 36, the output of which controls the |oad (LDN).

i nput of a counter 38 for loading the starting count from signals on g bus
coupled to the processor. In the dramﬁﬁgs, i nput term nal names ending W th
"NS generally indicate a signal which is 15 a logical NOT input. This
processed 1fH rate signal, which is delayed by one 32fH clock cycle and is
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This processed 1fy rate signal, which is delayed by one 32fy
clock cycle and is one 32f4 clock cycle wide, loads the bus data, uP
BUSO, uP BUS1, uP BUS2 and uP BUSS3, into the counter 38. The 32fn
signal, buffered by inverter 28, is the clock input for the flip/flops
20 30 and 32 and for the counter 38. The Q0 and Q1 outputs of the
counter 38 are inputs to a NAND gate 40. The Q2 and Q3 outputs of
counter 38 are inputs to a NOR gate 42. The outputs of NAND gate 40
and NOR gate 42 are inputs to a NAND gate 44. The output of NAND
gate 44 is the 32f4/16, or 2fy, signal which drives the second phase ~
25 locked loop. The relative phase of the 32f4/16, or 2fy, timing signal
output of counter 38 is determined by the starting number loaded in
from the microprocessor. According to the embodiment shown, this
phase can be expressed in Boolean terms as:
[ (Q0 - Q1) « (Q2 + Q3)T,
30 where: ¢ indicates a logical AND;
+ indicates a logical OR; and,
* indicates a logical NOT, or signal inversion.
Where the most significant bit is Q0 and the counter counts
down, the output of NAND gate 44 is true (low) at a binary count of
35 0000, 0100 or 1100 (corresponding to decimal 0, 4 or 12
respectively). Accordingly, this circuit provides a phase variation -




,variation. Generally, the anpunt of phase variation necessary is that
required to generate a bl anki ng: pul'sé that is earlier and w der than

ot herwi se possible, ‘and that accurately tracks-fromthe begi nning of the
scan™10 . The synchTon|2|ng pul ses of the output 32fH 16, or 2fH,
timng signal may be noved in 2 Usec stéﬁs t hr oughout. the | fH video period
by changing the data | oaded into the counter 38. The output 2fH sync pul se

t TTL Level cgul se 6 tUsec, wide. Thes8afH 16 synch
pul oo and 5 A0, BIOR GRTK YIS R oelmATE HCDEBNEBRad opgNSl B he 21 H

scan to thébmargrmn@mftu wn@ac) VSchlpurposleQCbeoth@Jlillwétraté?d Pem@dimhiér{the

Rt ore ufné fhass, PRORRor ERAGRRL S SR 200 PSS Bl R e ® o 2
Usec can bgabngaanmgmnemg(letgy withraiNQR Igatédnoplace of NAND pates

ohace. chnt (o) Eoritity fﬁ%@eﬁn?@ﬁ%’cﬁ*ﬁé’? in 4. épiﬁeeﬁﬁegh?e%ﬁé@er

i nt r oduci nyaaaém | Genenglly, (the ameunh Qiephssevwanaﬁm MBgesSsaryr is or
capac tor . tifn eeqLiredsp| bﬁewafa W BlafRitg Rlise. 4 gr@ém@t ahy_Wiggre

Ymnsgg?zg?egtﬁ%’slbca’@ Is§e lﬁ:a?t@hgcﬁléla{]%vﬁ?t@é’ném‘iﬁj fram dhedel ayed up
t o approxi begétning0of oére scaen t he | eadi ng edge of the 32fH 16 tim ng
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FIGURE  d(tatcarefpe rerenbyothe sappidisiaty idigitaP élﬁﬁap%r‘d&fbé?ﬁgt he video
signal thereby synchronizing, at the picture tube, the 2fy video and the 2fy
scan. Finer phase control of 0 to +2 psec can be obtained by slightly
- changing the DC offset to the phase comparator where the ramp is
20 AC-coupled, as explained above. Finer phase control may be
implemented by changing the slope of the ramp or introducing a
small variable resistor in series with the ramp generator capacitor.
Since the 32fy/16 timing signal pulse is approximately 6 psec
J wide and a typical 2fy flyback retrace interval is 5.7 psec, an
25 integrated flyback pulse from which the ramp is generated can be.
delayed up to approximately 200 usec from the leading edge of the
32fy4/16 timing signal pulse. Horizontal blanking would begin too
late. If the horizontal blanking is triggered from this same pulse of
- the 32fy/16 timing signal, -according to the invention, it will start
30 shortly before the retrace interval and be slightly wider than the
retrace interval, thus providing .gorréct blanking timing and width.
The comparative timing diagrams of FIGURES 4 and 5 illustrate
how the 32f/16 timing signal pulse can be used to generate a
blanking signal. FIGURE 4(a) illustrates the signal at the junction of
35 resistors R5 and r6 in FIGURE 4, and FIGURE (4(b) illustrates line
214 of the Philips video pattern. The blanking interval of FIGURE -



whi ch needs to be bl anked, and term nates before bl anking active video for
the next line. FIGURE 5(a) illustrates how the 2fH yoke current and FFGURE
5(b) illustrates how the sane |ine 314 of the s Philips video patternesall
just within the blanking interval. Care nust be taken, if the horizontal

bl anki ng generator 17 utilizes an external inverting transistor, to
mnimze storage tinme effects and ensure that the bl anking pul se ends at
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storage time and output width. The choice of resistor R4 controls
the slicing level of the trailing edge of the pulse, and the capacitor
C2 provides a fixed fast start of the leading edge. The ramp at the
emitter of transistor Q1 is generated during the pulse and fowers
20 the slice level for the turn off point, thereby maintaining proper
blanking width.
Resistors R5 and R6 form a voltage divider to provide
interfacing to the buffer transistor Q2, which is configured as an
emitter follower. The horizontal and vertical blanking signals are ~’
2s combined at the junction of diodes CR2 and CR3, which is also the
base of transistor Q2. The output of transistor Q3 is a composite
blanking signal.
Therefore, once the video delays have been established through
the video processing channel and the phasing has been set by digital
30 data (from the microprocessor or by hard wired jumpers) as well as
. the DC offset of the second phase locked loop, the blanking will be
perfectly timed with the video. | :



.C- 7L M S * CLAI Ms: 1. An appar at us c'orrpr'i sing: a first phase

| ocked | oop operable at a horizontal synchronizing frequency fH and

syncﬁfigni zed to a horizontal synchronizing conponent m ' ' 5
an fRto nfS converter for deriving an Htimng si_".}-g] l"lf"m] t"lllgm one
out put of said first phase | ocked | oop, ere n is an*ntegér;"a second

phase | ocked | oop, synchronized with said nfl timng signal, for generating
an nfH scan 10 s ni zi ngy signal for synchronizisng a defl ection stage
operating at nfF , eans responsive to said nfH timng signal and
-oper abl e to gendr.at e 2n bdpparatusi goeapriigingisabling an el ectron beam
during horizont g Dt e ; ' A0 | K0 StREPizbhtal: 2.
The appar at us a%cé%%géﬁ%égéa?éé%f?dg&ﬁ%ﬁ&% an nfH oscillator form ng
part of saisynichroniging freauencyosyaadp SFRNLANIFERA #O2i d out puts to
whi ch said xﬂ%}i fé%ﬂéﬁi-éﬁihin TREponEnt \WErE vidéoasighaager

mul tiple opgr%ité?? e dppar at us ac?grdi gg tqQ cl.ai,m 2, V\/neé' ei N, m egqual s 32
20 and 1B equal s @0 iy thd%ypRERYEETSE HPY ﬁ&rt"glagai% f ™h equal s
2. 5. The sIkp¥1Aifiom QL Teast! one dutpht dHrs@id viirstnphase fH to nfH

converter cgomnprises a counter for, dividi c] ock signal, said horizontal
bl anki ng sﬁg’%edzém«' n@‘ﬁﬁ?s@s.’ﬁ at \ﬁ"g%ierd’efi ned by integer multiples
of periods of sai cetond phasel loékethdommarsynchronizednygith sayjd
precedi ng clai m._f.urther resln : : Ni ai d horizontal

bl anki ng si"ﬁal@"‘\ﬂ’ﬂ? as*/%'ﬁ:lmt)a#aﬁl gﬁ&?g%%s}l _ﬁq“p{%ﬁ%oé%g/el Op a conposite
bl anki N sisymshrohizingrsignadl forasynehronigingchdafbection stadgs);: a

first phas%#é}q% QP ﬁfugl egnf0 a video signal having a herizontal
synchroni zi ig conponhent at®a freqliency fH and

means responsive to said nfy timing signal and operable to
generate a blanking signal for disabling an electron beam
during horizontal retrace intervals of said deflection stage.

15 2. The apparatus according to claim 1, comprising an mfy
oscillator forming part of said first phase locked loop and
providing one of said outputs to which said fy to nfy converter is
responsive, where m is an integer multiple of n.

3. The apparatus according to claim 2, wherein m equals 32

20 and n equals 2. _ _

4. The apparatus according to claim 1, wherein n equals 2.

S. The apparatus according to claim 1, 2 or 3,
wherein said fy to nfy converter comprises a counter for
dividing a clock signal, said horizontal blanking signal

25 having pulses with widths defined by integer multiples of
periods'of said clock signal.

6. The apparatus according to any preceding claim,
further comprising means for combining said horizontal
blanking signal with a vertical blanking signal to

30 develop a composite blanking signal.
7. A horizontal blanking signal generator, comprising:
a first phase locked loop coupled to a video signal having a

horizontal synchronizing component at a frequency f4 and
including an oscillator generating a signal at a

35 frequency mfy where m ‘is an integer;



i ncluding an oscillator generating a signal at a 35 frequéncy nfH where m
IS an integer; a frequency divider for converty i jiynal to an
nfH timng signal where n is another integer, by”m“mr““gnﬂmmH si-gdal ;
a second phase | ocked | oop, synchroni4€ﬂ W th sail HW% ™inPng*signal, for
generating an nfH scan synchroni zing signal for synchronizing a deflection
stage operating at nf3; nmeans for successively supplying said frequency

di vider with 8t freiquenaihistivider efordconveating saigshamfy mdgnabnshi p of
sai d nf Hebi ghnges @aalind) & R4l Wik Pe 0Raks aRGtneE integd®afsy fesponsive

to said nfl ,timflg signal fdor generating video signal horizontal bl anking
pul ses. Bividding &add FneSkIakicording to claim7, further conprising

means for nmodigf %b%nﬁagﬁa%@"ldd:kéd@oébgWndm'oﬂizédfr’v_ﬁth Hidopfphase and
pul se w dth. Th I gg@erator accotrding.to CJaEHI , Wherein

15, . .
N eqial stimingoSignal. a5, gPNSEAliRG: an° BtosGaR, SYBChIoRiing csianal far ei n m
equal s 3gyncHrondedzigs &2 ddflledtioni stagel operatingatsysll,gm conpri sing:

ori zont al. oy NEOR EInGUEGRBshan) gy i, SalfchieRegta, ailer o, 7' Peger
and nf H witha stagirg nuethersc\selacted i to feantrohwnnhass; relatioaship sef d nf H
timng S%ﬁ@fi{'f F’tiiﬂﬁégigglﬁﬂt?ﬁ& §£id‘frﬁf£f§5g§]{:”‘éha°m zing signal

synchron 1 T1m ng sLa _Horizbntal _deflection stage
operldbl e at nPRaAF HesSRANEIVRe €@ said pfy $amAngysdengdi £9% signal ; and

second ngaferheIRY Vided Gignall hérizoheals blankivy puldaer ating
hori zont al blankln% pul ses. . )
8. The signal generator according to claim 7, further A

comprising means for modifying said nfy timing signal in at least
one of phase and pulse width. | -
15 9. The signal generator according to claim 7, wherein n

equals 2.
10. The signal generator according to claim 7 or 8,

wherein m equals 32 and n equals 2.
11. A horizontal deflection system, comprising:

20 means for generating an nfy timing signal
synchronously with an f; horizontal synchronizing
component in a video signal, where n is an integer and
nf; is a higher frequency than f;

first means responsive to said nfy timing signal for

25 generating an nfy scan synchronizing signal synchronously
with said nfy timing signal;

a horizontal deflection stage operable at nf, and
responsive to said nfy scan synchronizing signal; and
second means responsive to said nfy timing signal

30 for generating horizontal blanking pulses.

12. The system according to claim 11, further comprising
means for combining said horizontal blanking pulses with vertical
blanking pulses to form a composite blanking signal.

13. The system according to claim 11 or 12, wherein

35 said means for generating said nfy timing signal comprises:

a first phase locked loop; and, -



; 12" The system according to cl ai m 11 further conpri si ng means for

conbiLni ng said horizontal blanki-ng puI ses ‘with vertum" m ses to
form a conposite bl anking.signal. 13. The system ac , ﬂl “[Iﬂzm ,11 or
12, Wherein 35 said means for. generatingaid nf5 titing gr’ial sconpri ses:

aflrst phase | ocked loop; and, I 111 ici 11111 I Jif I CL M

a frequency divider responsive t64 Baid first phase |ocked Ioop - 14. The
systemaccordlngto claim.13,, wherein said f,irst sreans. r S|veto sai d
nfH timng sign8l TFEIUGNSF efi’randﬁﬁl HesPARE Ve F 0 Wit oﬁ'%

conpri ses fogre@nddepase | ocked:l.oop. 15. The system accor di ng to cI a| m 11,
12, 13 or 14, V\/nerel n said neans for rat d

conprises: 10 n@ﬁﬁssyﬁe@eﬁgpgﬁl&@ l?d&‘ S’?‘t} QHQPE%W% l\/f His
a hi gher fﬁ%ﬁl@édlq}efstdwsméﬂo as'aidl nﬁanﬁmng gigiali far generatifge saidk sggnal
to generat said nfH tim ng_.signa 1 1 14
or 5 OferSean %W@Q&&!&gﬁ%' ggﬂﬁ:ﬂiﬁ%% gasaln(?:m—dl%e;l-#o%%gdsl gnal

corrpri ses foap.i ver/inverter. 17. Apparatus substantially as hereinbefore

described with peferaies dtdif A666PRIAY RO 1343, 12, 13 or 14,
wherein said means for generating said nfy timing signal

comprises: )
means for generating a clock signal at mfy, where me is a

higher frequency than nfy; and,
~ | means for dividing said mfy clock sngnal to generate said
- nfy tlmmg signal. .
16. The system of claim 11, 12, 13,, 14 or 15,
" 15 wherein said second means responsive to said nfy timing
signal comprises a driver/inverter. '
17. Apparatus substantially as hereinbefore
described with reference to the accompanying drawings.
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