-1- . 2243749 VI DEO DI SPLAY APPARATUS Thi s inventi %g tes to
video  display apparatus and particulgrly to prot ect@24é for glch
apparatus for preventing spot burn of the display kinescope under i

conditions of scan loss. D I ¢ DEQ\;‘Q ]gyn)*gj g?li.gﬁﬂﬁﬁnay syst ens

conventionally 5 enploy kin | gyices Qor mal operation
of a kinescope an electron beamis deflected by scanning circuitry to

produce a relatively large area raster on the face plate of the kinescope
and video nodul ati on of the beam produces a visible picture by activating
phosphors deposited on the face plate. The beam energy in normal operation
is distributed over 10 the whole area of the kinescope face plate. If scan
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and it may al so uring nornmal operation of the display due, for
exanple, to a conponent failure. It is generally known to protect against

scan | oss by detecting or "predipting" the scan | oss occurrence and in
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concentration of energy may produce permanent damage to the phosphor,
a so-called "spot burn". Scan loss- may occur during turn-on under so-called
"hot start” conditions, it may also occur during turn-off and it may also
15 occur during normal operation of _t-h_e.-'display due, for example, to a
component failure.
| It is generally known to protect against scan loss by detecting
or "predicting” the scan loss occurrence and in response to the detected or
predicted occurrence applying grid-to-cathode bias to the kinescope of a C
20 value sufficient to blank or cut-off the electron beam. Three examples of
beam cut-off for spot-burn protection are discussed below.

In a first example of beam cut-off for spot burn protection, the
beam cut-off is provided by driving the kinescope cathode driver amplifier
to its maximum positive output voltage corresponding to peak black level.

25 ("blacker than black™). This technique is exemplified by U.S. Patent No.
4,660,093 entitled TELEVISION RECIEVER WITH DELAYED DISPLAY which
issued to Craig et al. on April 21, 1987. In this example a control circuit is
included for inhibiting the operation of the kinescope -driver stages for a
short interval after.the receiver is energized, particularly. under "hot start”




conditions, to prevent disturbing artifacts from bei ng displ by._ t
Ki nescope. The circuit drives the ki nesc@pe cat hodes to cut-(a)ﬁ%d‘%"%?’égier

- than black" level) by clanping the base of the output transistor of a
cascode driver amplifier to ground. 5 . In_a, secgnd, ex | e of
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this example, a remote control circuit develops an on/off command signal
for switching between normal and standby modes of operation. A first .
25 switch is responsive to the command signal and. disables normal generation
- of the scanning current upon the occurrence of the off-state of the
command signal to inhibit normal sweep of the electron beam. A second
switch, also responsive to the command signal, applies to one of the
electrodes of the picture tube, such as the grid electrode, a blocking
30 potential upon the occurrence of the off-state of the command signal to
suppress generation of the elec_tron beam prior to the disablement of the
scanning current generation. In a specific embodiment of the invention,
' the blocking potential is provided by a circuit comprising a capacitor
.. having a first plate connected to a Charging source and having a second
. 35 plate connected to the kinescope grid and. coupled to ground via a PN
diode. In normal operation the capacitor is charged by the charging source
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di ode. In normal operation the capamtor T§ charged by the charging source
3 RCA 85,651 and a resistor in parallel wth the
capaC| tor applies forward bias to the diode thereby esteﬁaﬂﬁsl&Sﬁ@ﬂa gri-.d

bi as voltage for the kinescope of about 0.6 volts. Gid blocking is
provided by a _clanp transistor which clanps the first plate of the
capaci@ndr at tesistonntn iparaldehowith the wapaciion-appliesofommards binertebghe ever se

bi asi Hgodé‘ethétélﬁﬁ é},%x@gulngna ﬁa wsi Voltde $67 1 thee kpfdseBpk abf Aﬁodwul d
appea bot h cat hode, dri v

hat on tarn t t
SOPCaDi6 s Cirtd: bt wbﬁapﬁoa'a S0y 17, Jomp: {TAOSHSon Whtch T4MPE  the

exarmfﬁspf ldte \ofr tlid aHpadiroti to aﬂdaim\aespon#e eot tiee tubn-@ff cdmidandsecond - |

d SCO\%#%B?X Yt 31%5?*&% 0 g oRe R B8 8 b ST o 1

conblpatennaior t he specific case mhere t he ki nescope driver is of the
cascode type as in the first exanple discussed. On a nore fundanenta

pl ane, it has been discovered that the known grid blocking 15 circuits
descri bed above are not well suited for use with cathode driver anplifiers

of the cascode f VR@OGRT‘Q( mdeeéﬁercaﬂdnabtasﬁcm@mneﬁt@réf ipythude
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include ' provisions for providing beam cut-off.
In more detail, it has been dxscovered that a sxgmfxcant loss of
peak brightness and” overall visual dynamnc range can.occur in video
20 display .apparatus in which spot burn protection is apphed to the grid of a
kinescope as described in examples two or three above for the specific case
where the kinescope cathode is driven by a driver amplifier of the cascode
type. . The reasons for these deficiencies have been discovered to be o
related to biasing of the grid-circuit of the kinescope relative to operating
25 voltage range of the cascode driver amplifier and are discussed in more
detail hereinafter.
The present invention is dlrected to meeting the need for a
display apparatus in which kinescope spot burn protection is provided by
a "charge pump" technigue to the kinescope grid electrode and
30 which enables the use of, for example, a cascode-type kinescope
driver amplifier without loss in overall dynamic range or peak

brightness of images displayed by the_kinesdope and which
enables the use of a low cost polarized capacitor as the grid
biasing capacitor.

35 Video display apparatus according to the invention
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driver anplifier without loss in overall dynafn C range or -peak bri ght ness
of |magg§ di spl ayed by the kinescope and which enables the use of a |ow
cost polaarized capacitor as the grid biasing capacitor. 35 \/ deo
di spl ay apparatus according to the invention -4-

85651 provides a video display appar at'ﬂs', conprising: a Kki ﬁecéc&?es%vi ng a
cat hode and a control grid; a video anplifier having an output coupled to
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coupled t con paci tor having a first
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capas t or Sigaadel ga1ch o3ves, yelug Bedns desenber.d FoiEN SRR o

sai d second»ltlag@t p&dﬂw by said @dﬂrdwhmmﬁm& subsbtehmlo&m devie® in
Pong el afig pytehtied aiidate Br. admleddeenc pat ity Bosdiviboripl’ '°
f or egoi ngbinsg folthge bfasaids kihesicopentenia walaecthat is greater than
15 said given value determined by said potential divider and which
is less than said minimum positive output voltage produced by
said amplifier; an input transistor responsive to the presence
- of said beam blanking control signal for clamping said first
plate of said capacitor to a point of ground potential; and a
20 diode connected in parallel with said capacitor and poled in a
sense to limit the maximum positive voltage at said second
electrode and at said control grid to substantially ground
potential when said blanking signal is present for a period of
- time that is long relative to a time constant associated with
25 said capacitor.

The foregoing and further features of the invention are
illustrated in the accompanying drawing wherein like elements are
denoted by like reference designators and in which:

FIGURE 1 is a simplified block diagram, partially:in schematic

’ 30 form, of a color television receiver including a video display system
embodymg the invention; and

v - FIGURE 2 is a waveform diagram illustrating operation of a grid

. bias control network in the receiver of FIGURE 1.



illustrated in the acconpanying dramﬁng'ﬁh%rerﬁ tike el enents are denoted
by l'ike reference designators and in which: FIGURE 1 is a sinplified bl ock
diagram partially in schematic 30 form of a color television receiver
including a video display system enbodying the invention; and FIGURE 2 is a
wavef orm di agramillustrating operation of a grid bias BRSAt8865Ret work in
the receiver of FIGURE 1. RCA 85651 The tel evision receiver of FIGURE 1
i ncludes a video processing and control unit 10 having an input 12 for
receiving a video input signal froma tuner or other suitable source and

having an out put providing processed video output signals that are coupled
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receiver .or nonifor theré woul d be t hree ki nescopes (one for each primry
caolor) and three associ ated ki nescope driver anplifiers. For either,




direct view or projection-applications there would be a separ |
anplifiedg bias control unit and a separ a&; .grid bias control ﬁMréke{?

each respective cathode and grid. 15 Processing unit 10 may be
of conventi
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out put transistor I as VO at, It

el ectrode (@8dg conir? vEITEYIts, SONGd, BrARESSHIS: rGTGWES qmlatscagnmowmutruy for
deflecting an electron beam, emitted by the cathode K, across the faceplate

20 32 of kmescope 30 for producmg a raster dunng normal operation of the
- receiver. o .

- Amplifier 20 .-provides- the function of amplifying the processed
video signal provided by unit 10 to voltage levels suitable for driving the
cathode K of kinescope 30 and is of the cascode type having input (23) and

25 output (22) transistors connected in cascode. - An important advantage of

% using a cascode amplifier as a video driver is that such amplifiers only
require a single high-voltage output transistor as compared, for example,
with ‘complementary push-pull amplifiers that require at least one pair of
high voltage output transistors. A further advantage is that cascode '

30 amplifiers are relative immune to the so-called "Miller effect” and so
provide exceptionally good: high frequency response.
In more detail, in amplifier 20 the input transistor 23 has an
emitter electrode coupled to ground by an emitter resistor 24 and coupled
~‘to unit 10 for receiving a luminance input signal (Y) from unit 10. The base
35 of transistor 23 is also coupled:to unit 10 for receiving a color difference
signal R-Y. With these signal connections the input transistor 23 provides



driver bias control unit 50. The collector- of output tra ng é%le
- coupled via a load to a source (sup termnal 25) of h[@? Pt
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bl anki ng_ si ypon turn e receiver g., Inthe Craig et al.
pat ent §athod Mgﬁﬂedmector whi ch generates a bl anking signal upo
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C%t "o and r!-l fer? I\ﬁhat 1s 1mportant to the present invention -is that some
- suitable form of blankmg control signal be prov1ded for suppressing the
_electron beam of kinescope 30 under conditions which otherwise might
damage the kinescope or which might create unwanted visual artifacts
~ (e.g., random color flashes during turn-off of the display). Examples
25 of suitable blanking generators include the following: (1) a power-up
detector. which generates a momentary blanking -signal upon turn-on of the o/
receiver (e.g., as in the Craig et al. patent), (2) a power-down detector
which generates a blanking signal upon turn-off of the receiver and,
preferably, just prior to disablement of the receiver scanning circuits (e.g.,
30 as in the Haferl patent); (3) a scan loss detector which generates a blanking
signal upon detection of loss of vertical and or horizontal scanning . signals;
and (4) a yoke interlock circuit which generates a blanking signal upon
‘unplugging the kinescope yoke from the receiver scanning circuits. Beam
blanking generator 80 may include one or more of the foregoing detectors
35 or some other suitable form of detector or generator.




for the output transistor 22 of arrp1|f|er 20 under normal operati
condi tigons and to provide a cut-off bias under Dbl anking condRGAy r8§g 6She cut
of f bi &% renders the conduction path ofut put transistor 22 non- 5
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el ectrode Tounded6si aUnder this' condition trans1stor 51 clamps the base o trans1stor
22 to ground thereby cutting transistor 22 off and driving the cathode of
kinescope 30 to a blacker-than-black voltage level.
25 : “The grid bias control unit 60 provides functions which include
— biasing the grid G of kinescope 30 at a positive voltage level during normal
operation and applying a negative grid cut-off bias to the grid under
blanking conditions. 'Provisions for maximizing the brightness of displayed
images are provided by selecting the positive gi‘id bias with respect to
30 certain parameters of the minimum output voltage at peak white level of
the cascode amplifier. - Also, provisions are made for protection of the
kinescope from the possibility for forward biasing the grid-cathode
. electrodes during a recovery period following termination of the beam
blanking control signal. o o
35 ~ In more detail, grid blas'control unit includes a common .
emitter connected input transistor 61 havlng a base electrode coupled via °




. RCA-85,651 an input current limting re5|stor 62 to conductor 85 for
‘recei ving the beam bl anki ng control égnal BBC. During noR&# &n6éShtion
(BBC not present) an output transi st in unit 80 clanps conduct or 85“t0
ground thereby turning transistor 61 off. \Wen blanking is desired the
out put a8 1RpUhAULTENL gxmumg resistor 62 ¢of comducton 85t for 8écaivingiithed to a
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pot ent 's@éorﬁi 18R 671 tHer g?%ﬂ‘ﬂﬁﬁé& td % Q:flrc%ﬁ?d\?oﬁg 7 LR flodd! 3%81? 'S

led via reS|stor rid eléec klnesco and via a
b%ﬁ s Cenapectedoin 7pagall rwa capncmf witdr she oanede tthereafc being of
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onai ¢ 1 Salfbetpt 46 gedls

condi ti ‘ei ves charging current fromresistor 63 and
charges to a pot &ir¢uit mﬂml70 cortesponds| to \thet egtpudsofri mLpotéhﬁaDdeIﬂdral

at thecouipriking "R firdCresistdr"91 coupled between node 70 and ‘the positive
20 supply terminal 25 for cascode driver amplifier 20 and a second resistor
- 72 coupled to ground at one end ‘thereof and coupled at the other end
thereof via the cathode-anode path of a diode 73 to - node 70. A
breakdown device 75 (e.g., a Zener diode) is connected in parallel with the
second resistor 72 of the potential divider 71-72. The output 70 of the
25 potential divider is coupled via a resistor 76 to the grid electrode G of _
kinescope 30 and via a bypass capacitor 77 to ground. . - o/
In normal operation of the receiver of FIGURE 1 transistor 61
of grid bias control unit 60 and is biased OFF by beam blanking control
signal BBC as previously explained. Under this condition capacitor 65
30 receives charging current from resistor' 63 and charges to a potential equal
to the supply voltage Vs minus the potential at the output (node 70) of the
potential divider. The values of resistors 71 and 72 in potential divider are
selected to provide a specific output voltage Vo at circuit node 70 that is
, less than the minimum output voltage ‘Vom of driver amplifier 20 but
35 great enough to ensure that maximum brightness can be produced by
kinescope 30 when the: cathode K ‘is drivéen to a peak white level.
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potential divider. The values of resi stors 71 and 72 in potentlalnﬁgl vi der
are selgﬁt ed to provide a specific out prbavol tage Vo at ci r cBGA

that i s¥ess than the m ni num out put vo ge Vom of driver anplifier 20 but
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potenti al f art circuits previously discussed, then the
bright ness of the irSigeewthe drightpess ofeaakwss:npenimmmsglry aelated otee the

s vids SEATPRSLSHM AR Mkt antt s gy Mgt 0
vol taé atgrbia%t vhit ARiniAYizes aﬁlsagydfﬁa@n eopogmtﬂ ditferensesnce
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connect i nq:rehmlmd)yediscasscd,vﬂtm ther bl;l:ghtmesssafetlrmwmagwppd)wldt bewipoon t he
driver amydchusé e GRiMinTdM gridichiifod’ditdge would be substantially equal to
. 20 Vom or about -37 volts. The purpose of the potential divider 71/72 is to
- reduce the grid-cathode voltage at -.pe'ak white while maintaining a safe
margin of voltage difference to efisure that the -grid is not driven positive
relative to the cathode as might occur, for example, due to component or
' power supply 'variations. Adverse effects due to supply variations are
25 compensated for by éonnec.t'ing the potential divider across the same
\—  ‘power supply to which the driver amplifier is connected. In the specific
circuit shown and the assumed value of Vom, the poténtial divider
resistors are selected to provide an output voltage of about 25 volts. This
is 10 volts less than the minimum amplifier output voltage delivered to
30 the cathode K of kinescope 30 and provides a sufficient margin for
component variations while - providing the capability of maximum
_ brightness of images when amplifier 20 is driven to a peak white level.
. , FIGURE 2 illustrates operation of the grid bias control unit 60
as a function of time.. The waveform (not to scale) illustrates the value of
35 the grid bias voltage, Vo, for various operating conditions. The region "A"
corresponds to the output voltage during normal operation of the receiver



circuit shown and the assuned val ue of Vom the potential divider resistors
are selected to provide an output vo“age of about 25 volREA 18§,651s -

volts | ess than the minimum anplifiel'output voltage delivered to 30 he
cat hode K of kinescope 30 and provides a sufficient margin for conponent
vari at iasndesdribed pabosedi "Wheme scapalossi ogcurfs transistor 6l ghtnseon dhus mages

when eBikipity 8 HRsplENSE 0f ¢ f,%np%f toPfRbund’! RBERf {Hlah Uskgi o

operatl I as con UnCRJ
wavef ol6H Ws o g@éu dyring)| the mrerta t APerating: interyak Ahewgra. aomsbal

vol tag%qu\dp to* Rhe VSippl mﬁrg@t Vg (200d 'vblt%mumﬂﬁhéeﬁb&!huﬂ d?ﬁﬂéf-‘s ponds

he out oI ta u ornal. oper at, on he r cel Y ‘
RCA$85°6'SH ?ﬁédv Bgﬁex k“@@&n gﬁcﬁ %Fﬁspgt‘iﬁ'paﬁimfuﬁﬁs on
t hus charalanq;etlheof groundp imtxespﬁnsé toathec beam Qﬂanlangr oonttol I%égmill BB@}

ot ont 1B SolR° plAtE 87 Oy, ﬂf\b'gﬂof'%@%@ﬁ'(aoﬁ%ﬁ aLig 178" Vilspolhif &

di vi depotentialpis apphealgéo(dre grid 5. of\ddoesttopsl 30 mdnprmdﬁrmqui\@t e of

d | gt r ol

o bnal Eid 6“‘%{‘5‘2“22‘2%‘%@ PO e Eifes ‘i’?‘&‘ter"?’* A e O
s condition  itnwill Psnﬁ |b%F ldé°4 :grmd d?OtRFHégéﬁ @eegolsa,{gvgqsg\,, des

Begat I Pﬁaw d Aut aoéénsreh%ﬁbd ﬂi@txesismg 72 andi zeﬁepnﬁoaéoms saret bbuf n.
naer |

i t 7 t h nt i al
oo Geisoited, Fen capadiiar ‘63 and. Jhe CanBn difcharge T6Eh Tot the " CaBRGitdt. i€
]gl od?hﬁoardedoch)h resistert ad.f :1 ?i‘hIs:a'pmtdnorsl@\ﬁlsardischm'genl ajmphertge Gt h\J
or r |
di scha%ﬁeﬁﬂﬁﬁe ﬁc]abﬂaecf%gﬁ $ ‘Ryﬁﬁﬂ@}]% hgﬂr"‘e’ér(?% f\é@dsiﬂg m 7?t Wl
bel Hot aerehaot i praf.eouethza diede\ct®e wouldrbss dorwand nbisisedeand would be
forwar gq diﬁedls%ﬁg 2 g@kd@ d"ﬂﬁ'&amﬁllgaBéChﬂ&éslﬁa%leTﬁinig\'@% étfod

undeS| Sl nce tnhe IOte I an
capacl %“\A&Ht'd’ P%Fﬁeﬁeﬂfoﬂ%g]ée %'73 capﬁg’é?h eég W PBEJ O‘P%xﬁ 4 he
di schaluiedbl 78, danstiert wdrdepragkimized Sttendisdhegotime constane ofri od of

0 e Hhpdbio 58 MO S, e, peipd oA ot
W20 the out put VA tshown dncFHGPRE 12 the discharge of capacitor 65 continues

in region "B" until a point is reached when ‘the output voltage is clamped to

a small positive value (about 0.7 volts). This results because diode 68

turns on when the voltage on the second plate exceeds that of the- first

plate by its threshold voltage and the first plate 66 is clamped to ground.

25 This is an important feature of the invention in that it ensures that no _
_significant reverse voltage will be deve_ldped across capacitor 65. One may o/
~ thus use a polarized capacitor for this application without danger of

dielectric failure due to reverse polarization potential bemg applied to the
capacitor. ' . _ . :

30 At the end of the scan loss interval ("B to "C") when the

blanking control signal BBC terminates, transistor 61 will be turned OFF.
Since capacitor 65 is in a discharged state the output voltage Vo of
potential divider 71/72 will tend to increase immediately as charging
current flows to capacitor 65 from supply Vs via resistor 64. If not

35 corrected for, this voltage inerease could possibly forward bias the grid
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prmrl mar i I y concer ned wi-th prow di ng grl d bias cut-off
mcurrent in receivers of the type enploying cascode type
wﬂ i'm er stages as herei nbefore described. RCA 85651\.!
CLAI spl ay apparatus, conprising: a ki nescope haV| ng a
cat hode and a control grid; a video anplifier having an upled to
sai d cat hode of said kinescope; and 5 1S, a protéc |on c cuit
havi ng an out put coupled to said control grid and including: a capacitor

having a first Qde coupled to a source of beam bl anki ng control
signal and a set’%‘%‘gh—g ectode coupled to said control grid of said

ki nescope: 10 output coupled to
sai d second el ec rodevo‘ﬂegam %Iﬁ’gﬁif“% g@gﬁ;ﬁﬂ%ﬁﬁa positive bias

vol tagle of a lgl vankmdsnepeohmng grca!h:get Mdl?:atm gridsi d beam bl I’:l[lkl ng
control signa ?éﬂ % e Bajau age
pr oduced by sal d Vi eomrapP &g %tﬂ Eoﬁ‘Break own dg\a/'ﬁ:edel)n sai d

pot ent of saidy kinesc ting the maxi mum positive grid bias voltage of

sai 0g ki nescope- t 5% Bﬁbuitslﬁirﬁ?é%t utsqg(ﬁp]ede@, sald'eaiielr M ned

by sai céﬁao ,a er and which is |ess an :said m ni nrum positive
out put @&ate 8d by said anplifier; : an i nput

]trans: st or respoas%: ¥paditort l\gvm%saplﬁnt (elemde toupled aok angoarvet ol si gnal
pot ent PAR iaiking sonbeol Aedel o 4, 262PA4, 3&9?@929@%%3&%@223 pol ed
in a seona'ologﬂidrmf staid kmesoopﬁ.poa tive voltage at said second 25 "
g;?ﬁd Lﬁgﬁkﬁgd 2|t gﬁgpﬂfﬂgt ggégd?} ﬂ?‘t’ﬁgf)erl ogeé)'#takbm | ong rel 2{]?\%
to a telmtmdg% ofnsaids capacitord for tapp positiver bias votage of a given

value to said grid in the absence ot' saxd beam blanking control signal,

said given value being less than a minimum output voltage produced by

said video amplifier;

15 . a breakdown device in said potential divider for limiting the
maximum positive grid bias voltage of said kinescope to a value that is
greater than said given value determined by said potential divider and
which is less than said minimum positive output voltage produced by
said amplifier;

20 an input transistor responsive to the presence of said beam
blanking control signal for clamping said first plate of said capacitor to a
pomt of ground potential; and o/

a diode comnected in parallel with said capacitor and poled
in a sense to limit the maximum positive voltage at said second

25 electrode and at said control grid to substantially ground potential when
said blanking signal is present for a period of time that is long relative
to a time constant associated with said capacitor.

2.  Video display apparatus as recited in Claim 1, wherein:
said potential divider comprises a first resistor coupled
30 between a supply voltage terminal and said second clectrode of said
capacitor and a second resistor coupled between said sccond electrode - i
of said capacitor and a point of reference potential; and
said breakdown device is connected in parallel with said
second resistor.



2. Vi deo di spl ay ted in CfalmY" wherein: said pot enti al
di vi derkpyorrprl ses a mm!rglﬁgﬁﬁﬂmoupl ed 30 between a supply voltage
term nat and sai d seeon f said capacitor and a second resistor
coupl ed between said second el ectrode of said capacitor and &ap | pt_of
reference potential; and said breakdown dg\‘_‘_ge i s connect ed® gﬁ?ﬁ?‘l el
with said second resistor. RCA 85651 1 Vi deo di spl ay apparatus as
recited in claim1 wherein: said potential divider conprises a first '
“resistor coupled befwee 0 r d; ego

el ectrode of said g‘%‘pacpy?qé&a%w%g Iab@g?athgegél ggklctg?mu?\gdllggﬁ gf %esl:%lgond
resistor and a 5 s#iddpotentialedividevceompzises sacfinst éﬁ@é?ﬂo&@“ﬂ"@al d

| _ggggfgéor%&géake%] ﬁoﬁﬁgpg vdli ee’ieﬁnigﬁlegﬁgf‘galdaiécéﬁd %lbé&éﬂéogﬁ mg; ggol s

E“ segon

Hi spl ay GARACHOLsand &g & feldes GAMbpALion O §a§??%’id05%s'ﬁﬁ)§ ﬁnga?hode
connest eddiddeséb led ﬁetﬁbeﬁtﬁaidesﬁoxﬁﬁldmml6£Jrsai3dmbdpasltan amd o
connect ed to.s econ el %@hﬂ? e of, said capaC| tor. 15 5.
Vi deo di sP ﬁgﬂ'&? Ci aim 1 further conprising: an
~anplifier haVI ng amaldpbmmahmmsscodphahnnbpawilelgm&htmd si gnal ,

having a pon-lin | pad i npedance and havi ng an output connected to said
first el e%%%‘sst ?d capacitor. 20 6. Video display apparatus as recited

in Claim2l wherein: sa| d transistor has a conduction path coupl ed between

sai dqfg rst electrodg g&h, f nqge vilgdrefii: al
and\_p‘as a control eI ect rgga coug‘ h rece?vgg%legg%e%rfn:g:imli:&gogontf ol

25 signal; and furﬁﬁér hes; 3 L Ode connec
said capacitor and has an anode conmnected to said second electrode of

said capacitor.

15 5.  Video display apparatus as recited in Claim 1 further
comprising:
an amplifier having an input for receiving said beam
blankmg control signal, having a non-linear load impedance and having
an output connected to said first electrode of said capacitor.
20 |
6. Video display apparatus as recited in Claim 1 wherein:
said transistor has a conduction path coupled between said
_  first electrode of said capacitor and a source of reference potential and
has a control electrode coupled to receive said beam blanking control
25 signal; and further comprising
a resistor coupled in series with a second diode between
said first electrode of said capacitor and a source of supply voltage, said
second diode being poled to enable charging of said capacitor via said
‘resistor and to prevent discharging of said capacitor via said resistor.

. 7. Video display apparatus as recited in Claim 1 further
v comprising:
a cascode amplifier included in said video amplifier and
having an output coupled to said video amplifier output;



s

a resistor coupl ed in series with a seccrnd' ai ode between sal d first

el sai d capacitor and a source of supply voltage, said secofi
di od enabl e chargi ng of said capacitor via said resisgér
and i ﬁmgﬂ“am“mam‘rgl ng of said capacitor via said resistor. 30 7.

Vi de play eppardtus as recited in :$|-m 1 further cBEGPr886RY:. a
cascode anplifier included in said video—anplifier and haV| ng an out put
coupled to said video anplifier output; 15 RCA 85651 a
supply voltage terminal coupled to a supply voltage input of said potential

di \dn der and coupl wlslu pply svolkige \tehgﬁm conp ];e:cd)ftosgl W I gggin ugl;er
and a ¢ e S opt put o i ot'entia i vi der an
a sourc?agh?’obg% gﬁ‘ﬁgﬁ%’a !“plectjf@eﬁ o &r 1nnpt fut?@% ntially
as her eicaseods eamplifierpeand th reference to the dr avvl ngs. -
a capacitor coupled between said output of said potenual
5 divider and a source of reference potential

o

8. Video display apparatus- substantially as hereitibefore
described with reference to the drawings.




