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|nv§nf|on concerns a video output . anpllfler for providing a video drive
aS|gnaI to an image display 5 device such=ds a kinescope in a television
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. 20 . A video output ampllfler transistor exh1b1t1ng a
_ saturated conductlve state in response to a large amplitude
"v1deo drive 51gnal followed by a slow "recovery time" due
- to transistor charge storage effects can'produce an
. objeétionable white or colored image smear following a
25 . displayed image area produced by the large amplitude video
drive signal. For example, if a white image'area is
: g,i _“dlsplayed and the b1a51ng of the red video output
o transistor 1s such that the red output transistor
_ satu:ates, a red color smear following the white image area
30 I_is'likely to be ptodnced as a result of the saturation of
| .'the red output tran51stor.

In accordance with the pr1nc1ples of the present
invention, there is dlsclosed a non-saturating video output
display driver stage with a signal_output terminal coupled

35 to an intensity control electrode of an image reproducing
device such as a kinescope in a television receiver. An
amplitude limiting circuit including an impedance is
coupled from the output terminal to a bias potential, and



-2- limts the magnitude. of t'he Video signal developed at , t he out put

- term nal when the video signal exceeds a threshold level. Ih a preferred”
enbodi nent of the invention, the linmting2dircuit includes a resistor and a - ,
dijode coupled in 5 series in the order named fromthe output term nal of :
the driver stage to the bias potential. The single Figure of the draw ng
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a source of opér ot ent apprOX|nater +230 volts 1n th
exanple). 14 gheIDVGBGEE Pinyeatdiaghal R i s devel oped at the col I ector

output of' transistor 2} %e%r'ce CHRIAbY ivides SigNa1S ] IOt previaesslow 24
to cat hode  15a of _Ki nescope ‘Resi.stor 24 sery s ect .transi,s or
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of a bias néswhich S&p@rid‘ mglséwea]t @nmbtﬁredocpob@asvx@eeagégwes R, G
and B to respective cathode intensity control electrodes
15a, 15b and 15c of a color kinescope 16. Since Video
'output stages 12a, 12b and 12¢ maybe similar in structure
and operation, only stage 12a will be described in detail.
20 ~ Red output stage 12a includes an input pre-driver
amplifier stage 20, ‘and .a video output amplifier transistor .
21 haVing an emitter signal input and a collector load
_reSistor 23 coupled to a source of operating potential (B+,
_approximately +230 volts in this example).” High 1evel
25 video Signal R is developed at the collector output of
transistor 21 and is coupled via a current limiting _
reSistor 24 to cathode 15a of kinescope 16.' Resistor 24 o/
serves to protect tranSistor 21 from damage due to high
_ currents associated with kinescope arcing. Pre-driver
30'stage 20 may comprise a common emitter transistor amplifier
_stage arranged in a cascode amplifier configuration with
{common base amplifier transistor 21. 'Base bias for
: ltranSistor 21 is provided by means of a bias reSistor 25
. and an associated source. of bias voltage +VB. )
- 35 _ _; In this present embodiment of the invention,:a
| .video Signal amplitude limiting circuit including a
reSistor 28 and a normally nonconductive amplitude
limiting diode 26 are connected in series from



35 - In.this, present enbodiment of the invention, a video signal
anﬁbrtude limting circuit including a registor 28 and a nornally
«nonconductive anplitude liniting diode 26%are connected in series from
-3-1the collector output of transistor 21 to a source of |ow inpedance bias
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saturate. The conducti on of di ode revents trarnsistor 21 fron1saturat|ng
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when congucllndy S530PEn' 0%+ E2hkEStr 41! L399 edtol’ ¥2Y somewhat
' less than +30 volts in thls-example. The recovery time
from the saturated state is delayed by transistor charge
storage effects and can produce an objectionable image
20 smear foilowing saturated color or peak white image areas.
' Diode 26 is biased so that it conducts in
response'to a video signal magnitude of approximately +30
volts (with respect to ground) at the collector of
transistor 21. The +30 volt level is slightly above (i.e.,
25 more positive than) the level at which transistor 21 is
- expected to saturate. The conduction of diode 26 prevents
K./ ' transistor 21 from saturating by limiting the magnitude of
the collector voltage of transistor 21 associated with a
large amplitude video signal. More specifically, diode 26
30 when conducting clamps the collector voltage of transistor
21 to a potential greater than the collector saturation
voltage.
Resistor 28 advantageously decouples the
parasitic capacitance of diode 26 from the collector output
35 of transistor 21,. thereby preventing the parasitic _
capacitance of diode 26 from impairing the high frequency
response of the video output stage. In this regard it is
noted that the parasitic capacitance of resistor 28, e.g.,



21 to a potential greater than the col | ector saturation voltage. Resistor )
28 advant ageously decoupl es the parasitic tapacitance of di ode 26 frothE’" _
col l ector output 35 of transistor 21,. thegeby preventing the parasitic 91
capaci tance of diode 26 frominpairi ng the high frequency response of the '
.video output stage. In this regard it is noted.that the parasitic
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out put stages. t1-saturation Imtln% lrcuit is \
likely to be mavenal dﬁﬁ-l@thtrﬁleGe%noﬁ%‘EQFséYﬁég h&YERg Pﬁr@el Qfest U

cut-off volBaGes; st 28 will compromise the limiting action of diode
26.. Also in order to malntaln effective limiting by diode
26, low impedance voltage source 27 preferably should
. exhibit an output 1mpedance s1gn1f1cantly less than, e.g.,
five times less than, the value of re51stor 28.
2°_~ o In some television recelvers or monltor de51gns
the limlter circuit including diode 26 and reSLStor 28 may
not be needed for all three red, green. and. blue video
output stages,_depending.on the drlve_requ;rements for the
respective output stages. The need for”an.anti-saturatien
25 1imiting circuit is likely to be associated with the video
output stage- having the lowest cut-off voltage. ~Such .
output stage is often the v1deo output stage having the A
largest drive requirement, i.e., driving the least
efficient kinescope phosphor, which is often the red
- 30 phosphor..- | o S - |
' It will also be appreciated that the_diode.26 in
the described embodiment;may in general be any suitable
form of semiconductor PN junction device. |
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outpuF stage i s often-the video output. stage havihg the largest drive
‘requrrenent, i.e., driving the |east efficient kinescope phosphor, which is
‘of ten the red 30 phosphor. It will also be appreciated that the diode 26 in
t he 'descri bed embodi ment nmay in general be any suitable form of

sem conductor PN junction device. 35 CLAI M5; 1. A vi deo si gnal
processi ng system conprising: an i mage di=9sl ay device for displaying video
information in response to a video output signal provided to an intensity
control electrode of said inmage display device; a display driver anplifier
with a signal input for receiving a video input signal, and a signal output
for providi ngegarfsyi-deo out put signal to said intensity control electrode
of said display device; biasin% nonpr oducti ve threshol d

“conduction means. coupl ed*to @aiégggggﬁﬁéghggw CaRFINg S¥sFeM gnal out put of
said display dompedisdmpi:ifier, said threshold conduction neans being
i ven ampl i ude for 11l AHADR: ddebiel, HeVaRes Hl imed i Vil %o
prevent - sat ur dnformetion dndirespepser itocea arhded ioutpuindignal ipruvided ti ng
Coupl | ng sai dcopanoiREehElcy Lontiol Hletiiodt 42 iTd dhel ey
di spl ay driveﬁeHﬁﬁPPfier. 2. A systemaccording.to Claim1, wherein said
- threshol d conduction meangispiaysarivenrdasiodl Ffidy Wit @ AYHa8€ input A
systen1aqgordkgg }gégk%ighzh W?%E% gnput'signal; and a signal’output
for providing said video output'signal to said intensity
Wi control electrode of said display device;
'~ biasing means; .
normally nonproductive threshold conduction
means cqupled to said biasing means and to said signal
output of said display driver amplifier, said threshold
conduction means being rendered conductive in response to
said video output signal exceeding a given amplitude for
limiting the magnitude of said video output signal to
prevent saturation of said display driver amplifier; and
' - a current limiting resistor coupled in series
with said threshold conduction device for coupling said
threshold conduction means to said signal output of said

display driver amplifier.

2. A system according to Claim 1, wherein said
threshold conduction means is a semiconductor PN junction
device.

3. A system according to Claim 2, wherein

said display driver amplifier comprises a
transistor with a base electrodé, an emitter electrode,
and a collector éignal output electrode.
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sai d dlsplay driver anplifier conprises a transistor with .a base electrode
an emtter electrode, and a collector signal' output el ectrode’ -6- 4. \.’
A system according to Claim2, wherein said biasing nmeans is a source.of i"“ '
bi as potential exhibiting a source inpedance |ess than an inpedance val ue
exhi bited by said resistor. -5. In a teleyision receiver, a video signal
processing circuit conprising: an image dlsplay devi ce for di spl ayi ng vi deo
information in response to a video output signal prOV|ded to an intensity
control electrode of said inmage display device; a display driver transistor

with an emtter electrode for receiving a video input signal to be
anplified a base el ect r 8de, §n§¥§QﬁﬂI§939ﬁdkﬂﬁrﬁR Glasir (k?h%ﬁe¥ROV|d|ng

sai d video output si gnasatid Piiabing ey e rsﬁuﬁié?%f Qelpa®f said

di spl ay devi ce; ce hiias vol t age: a ,no nconductive limter .
di ode coupl edPPt® Qi 5‘58&?‘3‘? 150G 5556’3\!{ prﬁr%rﬁg/? 13T o3B3 oupl i ng
said di ode toimpedancel valae emhmhiuddmhywskld\Mesxstbﬁajd diode is
rendered conductive in response to 'sai d video output signal exceedlng a

given anplitude -for limting the magnitude of video: output signal.
prevent saturation of s&.d dinvé&. te: smon-receiver,_a video 51gna1

processing circuit compri51ng. o
~an. image display dev1Ce for displaying video
. 'information in response to a. v1deo output s1gna1 proVided
. to an intensity control electrode of said image display
device; D . N N . o
a display driver'transistor With an emitter N
-electrode for receiving a video input s1gnal to be | |
amplified, a base electrode, and a collector output
electrode: for prov1ding said Video output s1gnal to
-said 1ntens1ty control electrode of said display deVice,
‘a source of bias voltage,, )
o ~ a normally nonconductive 1imiter diode coupled
to said source of bias voltage, and
o . a resistor for coupllng said diode to said
. collector output electrode,_wherein _
said diode is rendered conductive 1n response to
said v1deo output signal exceeding a given amplitude for _
. limiting the magnitude of video output Signal to prevent k)
saturation of said driver transistor. -
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