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Field of the Invention

5
The present invention concerns an on-screen character
display arrangement for a television system and particularly one
with provisions for controlling the background of the displayed
characters. .
10

Background of the Invention

Telev1sxon systems often include a so called on-screen
display (OSD) arrangement for displaying alpha-numeric and
15 other characters and graphics in order to indicate status and
instruction information. \f,.In a television receiver, the OSD
arrangement may be used to indicate the selected channel, the
time of day and information such as the volume, brightness and
~ contrast levels. Typically, for this type of information, the
20 characters and graphics are displayed within within the image
produced in response to to the normal video signal. Usually, the
video information at the location of ("behind") the characters or
graphics is suppressed ("blanked") so as to more clearly
distinguish the characters or graphics from the video image and
25 therefore more visible. This is usually acborﬁplished by causing
the video signal to assume a blanking level beyond the image
black level during the times when the characters and graphics are
to be displayed. However, in some television systems setting the
character blanking level too high has been found to cause the ..
30 proper operation of the television systems to be disturbed.

Summary of the Invention

The above-described problem can be avoided if the

35 character blanking level is caused to track the black level of the
image. The black level of the image is related to the brightness of
the image and is usually made adjustable to allow for video image
brightness adjustments. The inventor has recognized that the
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Tel evi si on systens often include a so called on-screen . di spl ay (OSD)
arrangenment for displaying al pha-nuneric and 1 5 prro(pgg{acters and
graphics in order to indicate status and instriciion information. In a
tel evision receiver, the OSD arrangenent nmay be used to indicate the
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| These and other aspects of the invention will be '

10 described in detail with reference to the accompanying Drawing.

Brief Description of the Drawin

In the accompanying Drawing:

15 Figure 1 is a block diagram of a portion of a television
receiver including an OSD arrangement constructed in accordance
with the invention;

Figure 2 is a block diagram of a portion of the
television receiver shown in Figure 1 in greater detail and helpful

20 in facilitating an understanding of a problem solved by the

" invention;
Figure 3 is a graphical representation of waveforms
helpful in understanding the operation. of the arrangement shown
in Figure 2; _ .

25 Figures 4a and 4b are graphical representations of
waveforms. helpful in understanding the operation of the OSD
arrangement shown in Figure 1; and

Figure 5 is a schematic diagram of a circuit .
implementation of a portion of the OSD arrangement shown in -

30 block form in Figire 1. S

In various Figures, the same or similar elements are
identified by the same reference numbers.

Detailed Description of the Drawing
35

Before describing the television receiver shown in
Figure 1 in detail, it is noted that a significant portion of the
television receiver is incorporated within an integrated circuit IC
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character blanking Ievel too high has been found to cause the 30  proper
operation of the television systens to be di sturbedl.“_n SUUL
Summary of the Invention The above-destri:bed probl em can

be avoided if the 3 5 character blanking level s caused t‘o_traclk thg t
he bri gnt il ifitated by, aTBihed ihe,’ e (Efing® drof fodcaf e Co el ow
for video itAEgEnals of othpghpemipnsaefutheeateyisionheetsiventase irdicatadogni zed
that the by circles. Integrated circuits such as IC 100 are commonly used
in modern television receivers since they economically provide a
5 large number of television signal processing functions and are
therefore often referred to "one-chips”.
The television receiver shown in Figure 1 includes a
tuner 1, IF filter 3, IF amplifier 5 and video detector 7 arranged to
provide a composite video signal including luminance (Y), ¢
10 modulated chrominance (C) and a comp\osite synchronization (CS)
signal components. The luminance and chrominance signal
components are separated by a Y/C separator 9, for example,
including a comb filter, and are coupled to respective signal
processing channels 11 and 13. The luminance signal component
15 is also filtered by a filter 15 and the resultant signal is coupled to
a synchronization signal processing channel 17. The television
receiver also includes a sound channel (not shown) for
demodulating and otherwise processing the sound component of
the television signal received by tuner 1 to produce an audio
20 signal.
Luminance channel 11 includes an input amplification
section 19, a contrast control section 21, a brightness control
section 23 and an output amplifier 25. for producing a processed
luminance signal (-Y). Contrast control section 21 is response to a
25 DC contrast control signal and brightness control section 23 is
response to a DC brightness control signal to control respective
image properties. The processed luminance signal (-Y) is coupled
through an emitter-follower amplifier configured PNP .transistor
27 to a video output or picture tube driver section 29 which ..
30 provides the red (R), green (G) and blue (B) drive signals for -a
picture tube 31. Negative-going transitions of the processed
luminance signal (-Y) coupled to picture tube driver section 29
correspond to white-going transitions of the image and positive-
going transitions of the luminance signal correspond to black-
35 going transitions of the image.
Chrominance channel 13 includes an input
amplification section 33 and a color demodulator section 35 for
producing red, green and blue color difference (R-Y, B-Y and G-Y)
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2 adj ust ment of brightness to make a brighter videq inage may

I'nfl uence the appearance of characters and graphi cs_singe it
effectively shifts the level of the inmge behind the characters and
graphics toward white and away from bl ack. Accordi ngly,~~an 5 aspect of

char act or INERESng 1 apioh Hiffeterded RIS ePleOlblel [idugh an SHE0E

char act er
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15 5 _secuonFQQUreCﬁrdmlr&nbbockaldieig'laﬁan énglodés avlof sattusitivn sion
and tint control sections (not shown) associated with input
amplifier 33 and color demodulator 35, respectively.
Synchronization channel 17 includes a synchronization
("sync") signal separator 45 which separates the composite !
10 synchronization (CS) signal form the luminance signal. The
" separated composite sync signal is coupled to a horizontal sync
section 47 which provides horizontal sync pulses locked to the -
frequency and phase of the horizontal sync portions of the
received television signal. The separated composite sync signal is
15 also coupled to an integrator 49 which together with a vertical
sync section 31 provides vertical sync pulses locked to the o
frequency and phase of the vertical sync portions of the received
television signal. The horizontal and vertical sync pulses are
coupled to a deflection signal processing section 53 which
20 provides horizontal and vertical deflection signals for deflection
coils 55 associated with picture ‘tube 31.
, A high voltage (HV) supply 57 coupled to deflection
section 53 provides high operating voltage for picture tube 31. A
'so called "resupply' current drawn through high voltage supply
25 57 is indicative of the beam current drawn by picture tube 31.
The HV resupply current is monitored by a beam current limiting
(BCL) network 59 which is coupled to contrast control section 21.
Beam current limiting’ network 59 causes the contrast to be
reduced when the beam current as manifested by the HV .
30 'resupply current ‘exceeds a predetermined threshold to prevent so
called "spot blooming" which defocuses the image and potential
damage to picture tube 31.
Vertical sync section 51 also generates a vertical
blanking interval (VBI) timing pulse. The vertical blanking
35 interval. timing pulse indicates the occurrence of the vertical
blanking interval during which the electron beams of picture tube
31 are retraced from the bottom to the top of the screen of picture
tube 31 at the end of each vertical (or field) scanning interval.
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recei ver, including an OSD arrangenent. constructed in accordance = wmith
the i nventi on; Figure 2 is a bl ocanilaq)rl)am of a portion of
t he tel evision receiver shown in Figure 1 in 'gr'eeﬁ er’"détail and

hel pful 20 in facilitating an understandi ng of a probl’em solved by the
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The vertical blanking pulse is coupled to emitter-follower
configured PNP transistor amplifier 27 which couples the
processed luminance (-Y) signal to picture tube driver stage 29.:
10 As a result, picture tube 31 is "blanked" so that retrace scanning
lines are not visible during the vertical retrace interval.
A horizontal blanking (HB) pulse also having a fixed
blanking level sufficiently high to ensure that NPN transistors 39,
41 and 43 of picture tube driver section 29 are cutoff is generated
15 Dby an amplifier 63 in response to the so called horizontal "flyback”
pulse produced by deflection processing section 53. " The
horizontal flyback pulse causes the electron beams of picture tube
31 to be retraced from the left to the right of the screen at the
end of each horizontal line scanning interval. The horizontal
20 blanking pulse is coupled to emitter-follower configured PNP
transistor 27 by an emitter-follower configured PNP transistor 65
and causes picture tube 31 to be blanked during the horizontal
retrace interval. :
Synchronization channel 17 also includes a ‘timing
25 signal generator 67 which is responsive to synchronization pulses
produced by sync separator 45 and and the luminance signal
produced by luminance output amplifier 25 for generating timing
signals for various signal processing sections. Details of timing
_signal generator 67 will be described with reference to Figure 2.
30 One of the timing signals generated by timing
generator 67 is a "burst gate” (BG) pulse and identifies the
occurrence of an interval known as the "back porch" following
each horizontal synchronization pulse of the composite video
~ signal and which contains a "color burst" signal . The color burst
35 signal has a number of cycles of a signal having the the same
frequency and phase as the chrominance information carrier and
is used by color demodulator 35 to demodulate the chrominance
information. The burst gate pulse is coupled to color demodulator
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Det ai l.ed-Description of the Drawing -35 . .- Before desecri bi ng
the tel'evision receiver shown in Fi gure 1in.de t [ i s noted
that a significant portion of the teI evi si ol ’recelver |s
mcorporated within an |ntegrated circuit
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chrommance 51gnal
The burst gate pulse is also coupled to brightness
control section 23 of luminance channel 11. The level of the back
5 porch portion of the luminance signal corresponds to the black
level of the reproduced image. Brightness control section 23 of
luminance channel 11 controls the magnitude of the back porch or
black level of the luminance signal to to control the brightness of
the reproduced image. More specifically, as will be described in *
10 detail with respect to Figure 5, brightness control section 23
includes a so called "keyed clamp” which-is gated "on" in response
to the burst gate pulse to clamp the black level of the luminance
signal to the the brightness control signal.
A microprocessor-based control unit 69 generates
15 control signals for various portions of the television receiver such
as for tuner 1, contrast control section 21 and brightness control
section 23 and others not specifically shown. It also generates on-
screen display (OSD) signals for dis;ﬂaying characters and/or
graphics on the screen of picture tube 31 to indicate status
20 information for certain functions, such as the channel number of
the selected channel and the volume, contrast, brightness, color
saturation and tint levels, and to provide operating instructions
for controlling these functions. Specifically, control unit 69
generates one or- more of red, green and blue gharacter (RC, GC _
25 and BC) character signals and a chaia_cter blanking (CB) signal.
The character signals cause the characters and graphics to be
displayed while the character blanking signal causes the video
image "behind" the character and graphics to be blanked, as will
be explained below in greater detail. The character and charaeter
30 blanking signal§ inclide pulses which are synchronized with
vertical (V) and horizontal (H) rate signals coupled to control unit
69 from deflection section 53 and which determine the vertical
and horizontal positions of the characters and graphics on the
screen of picture tube 31. Control unit 69 may comprise a type
35 ST6497 integrated circuit available from SGS - Thomson.
The OSD character signals are coupled to OSD network
37 where they are amplified. The character blanking signal is also
coupled to OSD network 37 through a so called "fast blanking”

373
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by circles. Integrated circuits such as 1C 100 are comonly used I n
modern tel evision receivers since they econom cal 'y provi ‘de.a 5 | ar.ge
nunber of television signal proce55| ng functions an&Gx 636 ’1(“ t herefore
often referred to "one-chi ps” The tel eviesion:receiver
shown in Figure | includes a tuner 1, IF filter 3, IF anplifier 5 and

Vi dfoddet ef‘i ut’ ol TGHeIERipt'oIC 100%@%@@5& ¢ mesplifedi OSD dHdiRater
i ncl udi ng

at ed chr.om nance osite
o hrond LeTam ag) b8 subginlef Toffrenertice r |°L§rrﬁ¢aﬁ@§%ﬁ§9@2?%ﬁ hance
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| ud | | |
orocossi no- ERnAird @30, AAAEE, ABNRCRRed SRETEMAYCaRBRRCe, signals,
filtered bycauplad ¢p NENirigansistoresifh,t 4ht and g’fﬁalofu §1<zibtqa|tébet6rwer a

synchr oni Za%ta%% 399”@1\5 P4 Q‘éﬁﬁﬁ' A% %aga% WhicH hehdrat &Y$ Sairﬁﬂor receiver
al so i ncl udes .sou annel, (not, shown). for g) dul at |qr}g nd
ot herwi se pIgB §P ng"‘ escé‘uh'bse&ﬁﬁjpdﬁ dyred.  The, brightagssin ths gnal

recei ved by(gSDhethdraterprandugeaphicaglioontrolled by a DC OSD brightness
control voltage provided by a voltage divider 71 ‘and coupled to

10 OSD network 37.

The receiver described so far is conventional and may
employ a type MS2041SP one-chip television IC presently
available from Mitsubishi Electric Corporation. This one-chip IC is
arranged in a manner similar to that of IC 100, with the exception

15 of the ultra-black character blanking level provisions which will
be discussed below and which are the subject of the present
invention.

As earlier noted, it is desirable to suppress ("blank™)
the video image at the locations ("behind") the OSD characters and

20 graphics so as to make them more visible with respect to the
surrounding video image. This may be accomplished by causing
blanking pulses having a sufficiently high positive blanking level
the same or substantially the same as that of the retrace blanking
pulses to be generated and coupled to picture tube driver stage 29

25 in response to the character blanking pulses. For this purpose, the
character blanking (CB) signal may be coupled to an amplifier
which in turn has an output coupled to PNP emitter-follower
configured transistor 27. To avoid the use of an additional
amplifier, the- character blanking signal may.be coupled to an’

30 amplifier which is already used for retrace blanking. For example,
with respect to the television receiver shown in Figure 1, the
character blanking signal may be coupled to amplifier 63 used for
horizontal retrace blanking. It is also possible to perform OSD
character blanking within "one-chip”" IC- 100 by causing blanking

35 pulses having the same or substantially the same high positive
level as the retrace blanking pulses to be generated by an internal
amplifier and coupled to luminance channel 1! in response to the
character blanking pulses.
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20 signal . , Lum nance channel 11 includes an input

anplification section 19, a contrast control geu |gmq@ﬂ. a brightness
contr ol section 23 and an output anplifier 25 for pr oduci'ng a
processed | um nance signal (-Y). Contrast control “section 21 is
response to a 25 Dﬁo‘?@éﬁéraséoﬁﬂmézot {gi\l bpd}qng gmsr&sq,aq,@@%rol
section 23 s response ess .con control
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correspond, ng tra and positive-
goi ng t r anpilseanmass atdWQTSQ!Ph hﬁfﬁ@b tbt‘rgﬁaﬁr&itﬂﬂr pélml rte@emeacmnd 3 5 going

;Lar‘ﬁ'ph][Onﬁr&fuéehpvlilwé)%mse spikes and other ddWa{ttdagRFaehannghisl3si ncl udes
particularly a problem when the amount of OSD characters and .

10 graphics is significant, which is often the case in modern television
receivers.

This problem is more specifically described with
reference to the block diagram of timing signal generator 67
shown in Figure 2 and the waveforms which illustrate the

15 operation of timing signal generator 61 shown in Figure 3. Timing
signal generator 67 includes a threshold comparator 73 which
generates a pulse (waveform C) corresponding in time to the
occurrence of the color burst in response to an integrated version
(waveform B) of the horizontal sync signal (waveform A)

20 produced at the output of sync separator 45. The integration of
the horizontal sync signal is due to integrator 49 which includes a
shunt connected capacitor (not shown) at its input. Another
threshold comparator 75 generates a pulse (waveform E )
corresponding in time to the horizontal blankmg interval from the

25 horizontal blanking (HB) pulse (waveform D) coupled to emittter-
follower configured PNP transistor 27 at the luminance signal
output of one-chip IC 100. An "and" function circuit 77 generates
the burst gate (BG) pulse (waveform F) in response to the
coincidence of the "high" levels of the pulses (waveforms C and.E)

30 produced by threshold comparators 73 and 75. "And" function
circuit 77 is intended to guard against erroneous burst gate pulses
being generated during the line scanning interval in response to
noise by preventing a burst gate pulse from being generated
except during the time interval, the horizontal blanking interval,

35 in which it is supposed to occur.

Waveform H illustrates the input signal of threshold
comparator 75 and waveform I illustrates its output signal if high
level character blanking pulses were to be coupled to the base of
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anplification section 33 and a col or .denodul ator. section 35 for
produci ng red, green and blue color difference (RY, ag, -

4 signals. The color difference signals are RG rough an on-
screen display (0OSD) network 37, the function of which will be.

expl ai ned

t ransi st or
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the RF signal received by tuner 1 is weak. The negative-going
noise pulses of the composite sync signal which occur during the

line scanning interval between horizontal sync pulses result in the

generation of corresponding positive-going noise pulses at the
output of threshold comparator 73 and therefore at the input of
"and" function circuit 77. The latter positive-going noise pulses

would be enabled to be coupled to the output of "and" function

circuit 77 during the image interval in response to the pulses of
waveform I produced by threshold comparator 75 if high level
character blanking pulées were to be coupled to PNP transistor 27.
As a result, erroneous burst gate pulses would be generated, as is
indicated by waveform J. Such pulses can causes visible color
transitions and otherwise interfere with the proper operation of
the television receiver.

The problem just described above may be avoided if
the level of the high level character blanking pulses is kept below
the threshold of horizontal blanking comparator 75. Clamping thie
character blanking pulses to the brightness (black level) control
signal which is coupled to brightness control section 23
accomplishes this result while still permitting the video image
behind the OSD characters and graphics to be adequately blanked
at a nominal brightness setting. The. waveform shown in Figure
4a illustrates the output luminance signal (-Y) coupled to picture
tube driver 29 resulting from such an arrangement.

_ However, it has been found that the character
blanking level may not be sufficient to adequately blank the video

. image behind the OSD characters and graphics, thereby reducing

their visibility, when the character blanking level is clamped

directly to the brightness level under certain operating conditions.

For example, when the brightness is set at or near its maximum

level the character blanking level may reduced to the point at

which the video image is not completely blanked behind the

characters and graphics causing their visibility to be reduced.

This situation may be aggravated if brightness control section 79
comprises a keyed clamp, such as discussed with reference to

Figure 5, having a storage capacitor which fails to adequately
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and tint control sections (not shown) associated w th i-nput anplifier
33 and. col or denodul at or 35, respectively. nchronization
channel 17 includes a synchronization ("sync") S|{u§3 Separator 45
whi ch separates the conposite 10 synchroni zation (CS) signal formthe

' | |
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device 81 and is responsive to pulses of the character blanking *
10 (CB) signal for causing the luminance signal to be clamped to the
b.ri'ghtness (black) level plus an offset. The offset causes the
character blanking level to be sufficiently high to ensure that the
video image behind characters and graphics is blanked, but
sufficiently lower than the retrace blanking level so that
15 erroneous blanking pulses will not be generated by threshold
comparator 75 (Figure 2) of timing signal generator 61. As a
result, of the "ultra-black” OSD character blanking arrangement
shown in Figure 1, the output luminance signal (-Y) coupled to
picture tube driver 29 has the waveform illustrated in Figure 4b.
20 A circuit implementation of the character blanking
arrangement in cooperation with other sections of one-chip 100 is
shown in Figure 5.
Luminance output amplifier 25 comprises two
cascaded emitter-follower configured PNP transistors Q1 and Q2
25 and a diode DI. The output luminance signél is developed at the
cathode of diode D1. Vertical blanking section 63 comprises a
common emitter configured PNP transistor Q3 and an emitter-
follower configured NPN transistor Q4. The vertical blanking
_ interval (VBI) timing pulse is coupled to the base of PNP 2
30 transistor Q3 and the vertical blanking (VB) pulse is developed at
the emitter of NPN transistor Q4. The emitter of NPN transistor Q4
is coupled to the output of the luminance channel 11 at the
cathode of diode DI.
Brightness control section 23 comprises a so-called
35 ‘"keyed feedback clamp” including a voltage comparator VC and a
electronic switch SW. The output luminance signal (-Y) developed
at the cathode of diode D1 is coupled to one input (+) of voltage
comparator VC and the brightness control voltage (BC) is coupled
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section.53 pr ovi des hi gh operating voltage for picture t.ube 31. A. .. so
call ed-"resupply" current drawn through high vol taggcgjpggl_yo,’ZS 57 i s

i ndi cative of the beam current drawn by picture tube 31. ~.7 The HV
resupply current is nonitored by a beamcurrent liniting (BCL)

networ k™59 il dihef SHBLEY-S0 SMIASWE WA ARF o lcGhductiye _Beam

current limti ng uced when
t he beam cUOPeAEdhsanthrist eabecreagietqde qudUQUVeréCleFﬁﬂX/ l%uffrs@lwsex@eds a

predet er m e bﬁfs@sg‘tﬂbd(BG) !ﬂS’@ntW&n sthclﬁ@'weﬁ cRRel, Rh@ordlge Whi ch
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(VBI) tBm mggpmll sad The bréghtness (blaukRi ogntral Signalt &3 \sadreid i ngn Ioul se ]
whi ch the e SEEIRE bactldy XA TR stored VOB IS RAMEL S iy ¢ ne
bottomto tllﬁeuwpf sfutpuie lgmxeenca)farpphfmreZS at thetbdse f amnsiseorend of
each verticgf (fiffoulghelatl) effitRfBlowRreEYRtigured PNP transistor Q5 and

thereafter to the output of the luminance channel by cascaded -

10 emitter-follower configured transistors Q1 and Q2. As a result of -
the operation of the keyed clamp, the black level of the output
luminance (-Y) signal is:

BC + 0.6V (Q5) - 0.6V (Q1) - 0.6V (Q2) - 0.6V (D1)
15
The ultra-black character blanking arrangement
includes a emitter-follower configured NPN transistor Q6, a diode
D2 and a coupling capacitor CC. The voltages at the base of
transistors Q2 and Q6 are each substantially equal to the voltage"
20 stored in capacitor CS because the voltage drop between the base
and emitter of transistor Q5 is substantially equal to but opposite
in polarity to the voltage drop between the base and emitter of
transistor Q1. Therefore, transistor Q6 and diode D2 are normally
non-conductive.- Transistor Q6 and diode D2 are rendered
25 conductive and transistor Q2, which is normglly conductive, is
rendered non-conductive when a positive-going character
blanking (CB) pulse is applied to the fast blanking input of one-
chip 100.  As a result of this operation, the character blanking
level is: _ -
30 " g
BC + 0.6V (Q6) - 0.6V (D2) - 0.6V (D1)

Thus, the character blanking level is 0.6 volts greater than the
black level, as is illustrated'by the waveform of the output
35 luminance signal shown in Figure 4b. _
In the implementation shown in Figure 5, the function
of character blanking switch 79 (Figure 1) is provided because of
the arrangement of coupling capacitor CC, transistor Q6 and diode
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This is.the replacenent sheet ' cd I 5
The vertical blanking interval tim ng pul se- i s coupl e verti ca
bl anki ng network 61 of the |um nance channel 11. V&??‘cgpd?ﬂ ‘bl"anki ng

network 61 generates a vertical bl anki ng (VB) pul-se ~~having a fixed
DL anki 19 | 58 <Rh, B bhaSor ™ eRRE deee O i s Rt "
"cut of f" dudiffegerdthaunebdr ol séxh@ctﬂﬁdwwmtjﬁhdﬁbns in the two paths (one
' for black level clamping and another for character blanking)
between storage capacitor CS and the cathode of diode DI.

5 It will be appreciated that while the invention has
been described with reference to an OSD arrangement utilizing all
of the red, green and blue character signals, it is equally
applicable to an OSD arrangement utilizing less than three
character signals. In addition, while a specific implementation of

10 the character blanking arrangement was described by way of
example, others may become apparent to those skilled in the art.
Further, while the purpose of the character blanking pulses of the
described embodiment is to blank behind the characters and/or
graphics, it will be appreciated that the invention is equally

15 applicable to character pulses intended to blank the video image
adjacent to characters, as well as behind characters, in order to
provide a character "edging" effect. These and other modifications
are contemplated to be within the scope of the invention defined
by the following Claims. '

20
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The “ve nﬂ“ H‘ﬁul se is coupled to emdter-foll ewes cenfigured /
PNP trgm m m r 27 which coupl’és the=« :.;.proeeseecgtyam e {(-NC

S|gnal #0 Ppi cture tub& driver stage 29. 710 As a~resuI-tJ- plcture fu e 3lis

"bl anked" so that retrace scanning "lines are not visible during ihe
verti cal gg%hgge I nterval . - A horizontal blanking (HB)
pul se al so having a fixed bl anki ng | evel sufficiently high to ensure
that NPN transistors 39, 41 and 43 of picture tube driver section 29

are cutoff is generla.tednlaStelbylsMh asy@tdrfu Qyppﬁﬂath@ é@n‘n eiseggt 0 the so
cal l ed horizontal ectj.on groce55|ng

|
section 53. The 4 %OI’I zoqganfEﬁ/lﬂB'& ‘1?%% Sé&ﬁ%legeﬁrﬁée'éﬁ"é%t Bn beans of
pi ct uPe tignage to bgidisplayedr @ndarm:dludmgnat blackelavelp the right of the

screen at the £8dn O 23?41:3?8551%9”#@ dsakd Wﬁ%ﬁf ?e€ ﬂg&%grvngf ﬁ?The

horlzontal bl ankin S CO |§ured
PNP rﬂglamsgtéentzv bglgaal e(rbnghénesrsm fwwmﬁmg;uamdommt vade st or 65

and causef §ﬁalCt1H6F¥1cﬁH§ea 3Black Bevel askatliendr b 9sdiBe bRk AN Qbntrol

retrace interyval
signal; \

10 a source (69) of a blanking signal (CB) indicating when
said video signal is to be blanked; characterized by
means (79,81) responsive to said blanking signal and said
brightness control signal for causing said output video signal to
assume a blanking level which is dependent on said brightness
15 control signal and which is offset from said black level of said output
video signal.

2. The apparatus defined in Claim 1, characterized in .
that: "

20 - said blanking level is further away from white-going'
portions of said output video signal than said black level of said
output video signal.

means responsive to said blanking signal and said
brightness control. signal for causing said output video signal to

25 assume a blanking level which is dependent on said brightness
control signal and which is offset from said black level of said output
video signal.

. 13
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Synchroni zat.i on channel 17 also includes a timng 25 signal generator 67

whi ch.is responsive to synchropni zati (gn ulﬁ I produced by sync
separator 45 and and the Iuﬁ%@%‘—@—gﬁ&——‘ﬁg—ﬁ%ﬁoduced by | umi nance
output anplifier 25 for generating timng signals for various signal

processi ng secti OnSAnD%?%Afe]ﬁ% ¢ ogn%xsglaymf &Paarjacﬂeetg ghgér 67 will be

described with reference the timng
signal s getaphicedmythei saregn of a tglavisianosysen dnaludingsa beigbtnesBG) pul se

and i entﬁﬂt?él 'sBEtion (2320%‘:“%%%?11 @8 b f‘ré}elkepvméé frhggesback

por ch hor| zont af, synchroni zaii on pul'se o
conposi te“\ﬂ‘éi@ﬁ a charagtghapl a&ﬁ@%ﬁeﬁﬁoéoﬁ’{%) {or ablanking behiad: t%‘? gnal . The

col or burﬁfdeo35ma§b9§'@| ashét% mmw‘@l@? hafarﬁmlrg%mf/oa gﬂa@m&st agteng the thed
sane equency .a s the chrom nanc orjmat,i o carr|er an
e used bYisidPor  HaRAr e SanRIEIaRSHANaT: CNBIh ot iEn(re
i nf or mat i esntrdhesebtiont fgat geparatiagi ancduftredlack c dharacteroblinking
10 level which tracks, but is slightly greater (in the black direction) than
the black level for the video image. t
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| um nance channe
| evel of the |um nance signa
reproduced i mage.
W th respect to Figure 5, brlghtness control

cal l ed "keyed clanp" which is gated "

pulse to clanp the black | evel

bri ght ness control sig
unit 69 generates 1 5

tel evi sion recei ver such

and bri ght ness

It al so generates on-
characters and/ or
i ndi cate status 20

nunber of

control

t he se

11 controls the magnit{ude ok tshe back.porch or ,. oJblack
to to control ‘thé ‘b i
Mor e speC|f|caIIy,~as MA||v6€ aescrlbed'Fﬁ 10 et aj

“Séction 23*  * incltdes-a so

ghtness af . Jhe,

in response to the burst gate

of the Iuninance

signal to'the the

nal . _ 245 A i croprocessor-based control
control signals r~vari ous

as for tuner 1, contr

portions. of the
ast control section 21

section 23 and others not specifically shown.
screen display (0OSD) signals for displaying
graphics on the screen of picture tube 31 to

to pf

| ect ed channel and the vol
col or saturation and ti | evel s,

, contqast bri ght ness, -
i e operating
4

information for certain funitlons such as the channel

i nstructions for controfTing these f Tie) Specilfically, control
unit 69 SYNC l S
A L N =)
) [
| 77 TIMING (8)
67 ! l > 49
n ! SR Y,
’ (EM(I) (C) ' , INTEGRATOR
I I
75 7
5N (P 0 s b
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generates one or nore of red, green and blue 'character -¢RC ~GC 25..7 and B(C)
character signals and a character blanking (CB) signal. The character
siignal s cause the characters and graphics to be di spl ayed while the
character blanking signal causes the video i mge "behind" the
character and graphics to be bl anked, @%/ﬁéll be expl ained below in
greater detail. The character and character 3 0 blanking signals include
pul ses which are.synchroni zed with vertical (V) and horizontal (H)
rate signals coupl ed& o control junift 69 fronldeflection section 53
and which determ ne the verti cal and hori zontal | pogitions of the
characters and graphics on the screen of pict e 31. Control
unit 69 may conprise a type H SY§96497 integratedqi%%@ﬁft avail abl e from
SGS - Thonson. The OSD character signals are coupled to
OSD net wor k 37 where they are anplified. The character blanklng

signal is also B coupted—tg CS bh a £0 called "fast
bl anki ng" ,
{

C
//’THRESHOLD
D HB HB
1 r |
| | | {
FIG.3 E — | —
|l !
F L mh
o T A R A
- , ]WNC, | SYNC,
l
o T TITATT
l 1 L
T I I
HB \THRESH(XD. HB
H 08D
1 l ; BALANCING g l ,
| 1 L L L
" BG  UNWANTED BG

J L
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7 - _input of "one-chip" IC 100 and causes-the anpljfi ed OSD character
signals to be substituted for respective- ones eﬂ Jthe, CO|GP dlfference :
signal s produced by col or denodul ator. 3.7. Therefere {he . anﬁ]hfled OsD
character signals replace the color difference’ S|gnals 5. coupl ed 't o NPN
transistors 39, 41 and 43 of picture tube driver stage 39. As a
result, an inmage in which characters and/ ar gr aphi cs have been
inserted is produced. The brightness ogH;ﬁF OSD characters and
graphics is controlled by a DC OSD bri ess control voltage provided
by a voltage divider 71 and coupled to

FIG. 4a \

HB -
VIDEQ |
BLACK \ 080 (
HEVEL LEVEL

A i

HB 0SD

VIDEO
BLACK

| (LEVEL

FIG. 4b

W
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10 OsD.network 37. The LeceiVeridescribrdiso farvts_ =«

canventi onal and may enpl oy a type NB62041SF. dneschi @ t&l.eyision IC
presently avail abl e from M t subi&hi IEl ecl-hi c sCor pbstti @1. Thigs® _»
one-chip ICis arranged in a manner simlar to that of 1C 100, w th

t he exception 1 5 of the ultra-black character blanking |evel provisions
which wi || be di scussed bel ow and whi ¢h are the subject of the present
“invention. As earlier dﬁteg, it is desirable to suppress
(" bl ank™) the video imge at the | ocations ("behind") the OSD
characters and 20 graphics so as to make themnore visible with respect
to the surroundi ng video image. This may be acconpli shed by causing

bl anki ng pul ses having a sufficiently high positive blanking |evel

the sanme or substantially the same as that of the retrace bl anking.

pul ses to be generated and coupled to picture tube driver stage 29 25 in
response to the character blanking pylses. For this purpose, the
character blanking (CB) signal may C@oupled to an anplifier

ol  ama = P—

" youreur
l AMP25 |11
|

| YINPUL Km

r— — I

VBI

-Y OUTPUT

5 -

s
|
|
| t
I |
| |
I Q8 !
, |
' !
| |
, I
BRIGHTNESS |
| cLaMP2 " FAST |
= — _ _ BLANK-
—_—— = b — — ]
I BRIGHTNESS | B
—Ccs CONTROL
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whi ch #n turn has an output coupled to PNP enitter-#6l'l ower:. e
configured transistor 27. To avoid the use of an ad# tienal 3
anplifier, the- character bl.anking signal may be'@ouﬁtedgt@ma :
anplifier which is already used for retrace bl ankiing; - For..exanple, ¢ -
with respect to the television receiver shown in Figure 1, the* ™ 77 ¢
character blggﬁgggyéi"ﬂ R At I (oY

hori zontal r o me . ' PO RO AT OO o e
character blan '

pul ses having the sane or substantially the same high positive

as the retrace bl anki ng pul ses k‘g I%e geﬂerit ed bg an i nternal
anplifier and coupled to | unm na & esponse to the
char act er§ bl anki ng pul ses.

The present invention concerns an on-screen character
display arrangement for a television system and particularly one

with provisions for controlling the background of the displayed
characters.

10

Background of the Invention

Television systems often include a so called on-screen
display (OSD) arrangement for displaying alpha-nhmeric and
other characters and graphics in order to indicate status and
instruction information. In a television receiver, the OSD
arrangement may be used to indicate the selected channel, the
time of day and information such as the volume, brightness and
contrast levels. Typically, for this type of information, the _
characters and graphics are displayed within within the image
produced in response to to the normal video signal. Usually, the
video information at the location of (“behind") the characters or
graphics is suppressed (“blanked“) so as to more clearly
distinguish the characters or graphics from the video image and
25 therefore more visible. This is usually éccomplished by causing

the video signal to assume a blanking level beyond the image
black level during the times when the characters and graphics are
to be displayed. However, in some television systems setting the
character blanking level too high has been found to cause the

15

20

30 proper operation of the television systems to be disturbed.
Summary of the Invention
The above-described problem can be avoided if the
35

‘character blanking level is caused to track the black level of the
image. The black level of the image is related to the brightness of
the image and is usually made adjustable to allow for video image
brightness adjustments. The inventor has recognized that the

This is the replacement sheet
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8* ¢ However, coupling character blanking pul ses having
the sane or substantially the same high positive level as the retrace

bl anki ng pul ses to |umi nance signal processing channel 11. of "one-chip"
television I C 100 may cause unwant ed %ulses which 5 occur during the
active or image portions of the scanning intervals to be coupled to

timng signa; u@ﬁﬂéﬁ@tdﬁ bﬁx htmelsD &”%ﬁl&eg grxght&“'v‘i {éj‘fﬁﬁ ely affect
the operatip e recel er an VI Si e nql'se spl kes and
ot her unwantfdluence; £he  appepgpacs of cl ara&aﬁsl dagraphics YpFentuhen the
amount of Ceffectinehctshifts athe 1€vel gofithiec image sbelrintli thertchashetetrs iandof t en
the case in | e S IS problem
e oas Spe§{3ﬁﬁﬁc ltb da‘ﬂsicﬁilhgié and ﬁ@v‘iﬁ} EdthSblack. Accordingly, ad!!

5 aspect of the mventlon concerns circuitry for providing an "ultra-

‘black®™ character blanking level which tracks the -adjustable black

level, but which is sightly greater ("more black") than the image
black level.

"~ These and other aspects of the invention will be

10 described in detail with reference to the accompanying Drawing.
Brief . Description of the Drawing
In the accompanying Drawing:
15

Figure 1 is a block diagram of a portion of a telev1smn

receiver including an OSD arrangement constructed in accordance
with the invention;

Figure 2 is a block diagram of a pomon of the
television receiver shown in Figure 1 in greater detail and helpful
20 in facilitating an understanding of a problem solved by the
invention; |
Figure 3 is a graphical representation of waveforms

helpful in understandmg the operatmn of the arrangement shown
in thure 2;

25 Figures 44 and 4b are graphical representations of :

waveforms helpful in understanding the _'opeta_tion of the OSD
arrangement shown in Figure 1; and
Figure 5 is a schematic diagram of a circuit .
implementation of a portion of the OSD arrangement shown in -
30 block form in Figure 1.

In various Flgurcs the same or similar elements are
1denuf1ed by the same reference numbers.

Detailed Description of the Drawing
35

Before describing the television receiver shown in
Figure 1 in detail, it is noted that a significant portion of the
television receiver is incorporated within an integrated circuit IC
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refererice to the bl ock diagramof timing signal generator 67

shown in
Figure 2 and the waveforns which illustrate the 15 operation of timng
signal generator 61 shown in Figure 3..Timng si gnal generator 67
i ncl udes a threshold conparator 73 whigh generates a pul se (waveform
C) corresponding in tinme to the occurrence of the color burst in
response to an_ integrat ed ver si on (waveform B) of the horizontal sync

si gnal (wavel@Pnindjcated by, s dashed dine.neThat isaminals sohdCsdPar aadr 45, The
integration erminals tofeoklfdri portiohs SOMQhE tHl8Visicn éBeiveri Aiecdhdicatedto

Another . ”d_ﬁ?hg‘é‘s’ﬁ%ld *%af*‘ﬁ]%?‘%‘;‘?‘gggﬁ FA AU %%h?%‘?@r lfed P
cor r espondi néft i modere televisiomgereiyersl sincenthieyg ecanemically rprovide 25

hori zonta§ blifipel Aembdp) t)Uiefi@v&i/@t/GJigﬁﬂ' 'B)roéﬁéqu’dn@u%ﬁhtiﬁ&rare
f ol | owner conf ured A#ﬁ" | st.or

at e J um hance si gnal out put

of one-chip f@gre rén'&? °F8Hctl?o oﬁ?rci‘ﬁ?ﬁ *77 generates t he burst
gate (BG puI se (wavef dihe Blevisiomsposbert shown in Figumpilndncledes of t he
“high” | evel tule UheIFPiegs 3( BV ShpiieC 52 Ad Rideo detector 7 arranged to
provide a composite video signal including luminance (Y),
“modulated chrominance (C) and a composite synchronization (CS)
signal components. The luminance and chrominance signal
components are’ separated by a Y/C separator 9, for example,
including a comb filter, and are coupled to respective signal
processing channels 11 and 13. The luminance signal component
15 is also filtered by a filter 15 and the resultant signal is coupled to

a synchronization signal processing channel 17. The television

teceiver also includes a sound channel. (not shown) for

demodulating and otherwise processing the sound component of

the television signal received by tuner 1 to produce an audio
20 signal. :

10

Luminance channel 11 includes an input amplification
section 19, a contrast control section 21, a brightness control
section 23 and an output arﬁplifier 25. for'producing a processed
luminance signal (Y) Contrast control secuon 21 is response to a
DC contrast control signal and brightness control section 23 is
response to a DC brightness control signal to control respective
image properties. The processed luminance signal (-Y) is coupled
through an -emitter-follower amplifier configured PNP .transistor

27 to a video output or picture tube driver section 29 which

30 provides the red (R),'green (G) and blue (B) drive signals for -a
picture tube 31. Negative-going transitions of the processed
luminance signal (-Y) coupled to picture tube driver section 29
correspond to white-going transitions of the image and positive-
going transitions of the luminance signal correspond to black-

35 going transitions of the image.

Chrominance channel 13 includes an input

amplification section 33 and a color demodulator section 35 for
producing red, green and blue color difference (R-Y, B-Y and G-Y)

25
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30 produced by threhold conparators 73 and 75. "And" function
circuit 77 is intended to guard agai nst erroneous burst gate pul ses
bei ng generated during the line scanning interval in response to
noi se by preventing a burst gate pul s& from bei ng generat ed
during the tinme interval, the horizontal blanking interval, 35 in which

it is supposed to occur. . . Vaveform Hillustrates the input
si gnal of tisign#lel d The colasodifferemse signakid afgeoupled throughs@napes its

out put si gngkrden Wigplay (OSD) enstworkazncitke fanetibhnef eliskswiterise t o be
coupled to t&%l&‘&%ﬁ %L.low. to respective common emitter amplifier
configured NPN transistors 39, 41 and 43 of picture tube driver
5 section 29. Chrominance channel 13 also includes color saturation
and tint control sections (not shown) associated with input
amplifier 33 and color demodulator 35, respectively.
Synchronization channel 17 includes a synchronization
("sync") signal separator 45 which separates the composite
10 synchronization (CS) signal form the luminance signal. The
. separated- composite sync signal is coupled to a horizontal sync
section 47 which provides horizontal sync pulses locked to the

frequency and phase of the horizontal sync portions of the
received television signal.

except

The separated composite sync signal is
also coupled to an integratof 49 which together with a vertical
sync section 51 provides vertical sync pulses locked to the
frequency and phase of the vertical sync portions of the received
television signal. The horizontal and vertical sync pulses are
coupled to a deflection. signal processing section 53 which _
provides horizontal and vertical deflection signals for deflection
coils 55 associated with picture -tube 31. :

' A high voltage (HV) supply 57 coupled to deflection
section 53 provides high operating voltage for picture tube 31. A
so called “resupply” current drawn through t}igh voltage supply
'57 is indicative of the beam current drawn by picture tube 31.
The HV resupply current is monitored by a beam current limiting
(BCL) network 59 which is coupled to contrast coatrol section 21.
Beam current limiting network 59 causes the contrast to be
reduced when the beam current as manifested by the HV
' resupply current ‘exceeds a predetermined thieshold to prevent so
called "spot blooming” which defocuses the image and potential
damage to picture tube 31.

Vertical sync section 51 also generates a vertical
blanking interval (VBI) timing pulse. The vertical blanking
interval timing pulse indicates the occurrence of the vertical
blanking interval during which the electron beams of picture tube
31 are retraced from the bottom to the top of the screen of picture
tube 31 at the end of each vertical (or field) scanning interval.

15

20

25

30

35
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PNP transistor 27 together with the horizontal bl anking (HB)
Waveform G illustrates the conposite sync signal when
received by tuner 1 is-weak. The negajive-going
conposi te sync signal which occur during the 5
bet ween horizontal sync pulses result 'in the

pul ses.
the RF signal
noi se pul ses of the
| i ne scanni ng interval
generation of

correspondi posi t,i ve-qgoing noi se pul ses at the, ut put of threshold
conpar at or %%Mrflﬁélr éﬁ%ﬁ'@%& REEVL, Higmings P“Ilsc 18 aﬁﬂi-‘p??ém'@t BoNCEHGH Ui t 77.
The | atter pslankingem@owogk NGl sef pheé skninance wohdmhebel bnalWedicab be coupl ed

rasponse. t o QARKing btwieR 61 *Bordchady | Veuicdt Hlankhe (THNENESC 0 0 "

F . reshol d ,coppar at or .
75 if high 1haxdng a lixedablanking plexgkofg 2p sntficientlye positiye seagnitude o PP

transist@r 26 ensure Ahat NRNUlfansistdren89)1st1bandt 43abf givtuwestubeul d be
generated, a

Ui a1 bi e col apriyes sectigho 207 hE “eoliT BhiE. the UthRL RRKRERITES,
oper ati on of The vertigalt blankisg opulsecés \eoupled to emitter-follower
configured PNP transistor amplifier 27 which couples the
processed luminance (-Y) signal to picture tube driver stage 29.
10 As a result, picture tube 31 is "blanked” so that retrace scanning
lines are not visible during the vertical retrace interval.
A horizontal blanking (HB) pulse also having a fixed
blanking level sufficiently high to ensure that NPN transistors 39,
41 and 43 of picture tube driver section 29 are cutoff is generated
by an amplifier 63 in response to the so called horizontal "flyback”
pulse produced by deflection processing section 53.° The
horizontal flyback pulse causes the electron beams of picture tube
31 to be retraced from the left to the right of the screen at the
end of each horizontal line scanning interval. The horizontal
blanking pulse is coupled to.emitter-follower configured PNP
transistor 27 by an emitter-follower configured PNP transistor 65

~and causes picture tube 31 to be blanked during .the horizontal
retrace interval. :

15

20

Synchronization channel 17 also includes a timing
signal generator .67_ which is responsive to synchronization pulses
produced by sync separator 45 and and the luminance signal
produced by luminance output amplifier 25 for generating timing
signals for various signal processing sections. Details of timing

_signal generator 67 will be described with reference to Figure /2.

One of the timing signals generated by timing
generator 67 is a "burst gate" (BG) pulse and identifies the
.occurrence of an interval known as the "back porch” following
each horizontal synchronization pulse of the composite video
signal and which contains a "color burst” signal . The color burst
signal has a number of cycles of a signal having the the same
frequency and phase as the chrominance information carrier and
is ‘'used by color demodulator 35 to demodulate the chrominance
information. The burst gate pulse is coupled to color demodulator

25

30

35
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The probl em just described above may be avoided if the |l evel of the

hi gh | evel character blanking pul ses is kept bel ow the threshol d of
hori zontal bl anki ng conparator 75. Cgnping the 20 character bl anking

pul ses to the brightness (black |evel) control signal which is coupl ed
to brightness control section 23 acconplishes this result while stil

permtting I deq, i ehi nd the,OSD chagacters and graphics to
be adequat ebs WY‘QFﬁ(éB is gsedatto °’f‘\t5 &} t‘J"P#%thH E@é‘?t fig. The waveform
shown in Fi ghremitancea sighaktrates the output |um nance SI gnal (- Y) coupl ed

to picture tubergiei ¥ stzgatrceﬁmste' Ts) JI%&'EM&I ?e

However, it has been rac n may not
be suffici eFrP“FSPeﬁ?GHG&t f{ﬁ'mnqrme ¢harnel ebérfn e ﬁwsL

charact efs potclyrpattions oft ﬁwdhmmmlsil a Qorrbbpmﬁds\lltel thel iblack when the

inder cor t a6V aipBF A, Eenrblnfed TRiee. B“gﬂk)fﬁe%&té%%*@ ST AL T gt nes:

ri ght ness
is set at orlun‘eaanqq shaapehndh controls cthel magnivwer o€t e backkporgh evel may

reduced to tHigcloqewél ¥ the luminance signal to to control the brightness of
the reproduced image. More specifically, as will be described in
10 detail with respect to Figure 5, brightness control section 23
includes a so called "keyed clamp" which is gated "on" in response
to the burst gate pulse to clamp the black level of the luminance
signal to the the brightness control signal. |
A microprocessor-based control unit 69 generates
15 control signals for various portions of the television receiver such
as for tuner 1, contrast control section 21 and brightness control
section 23 and others not specifically shown. It also generates on-
screen display (OSD) signals for displaying characters andfor
graphics -on the screen of picture tube 31 to indicate status
20 information for certain functions, such as the channel number of
the selected channel and the volume, contrast, brightness, color
saturation and tint levels, and to provide operating instructions
for controlling these functions. Specifically, control unit 69
‘generates one or- more of red, green and blue character (RC, GC
25 and BC) character signals and a character blankmg (CB) signal.
The character signals cause the characters and graphics to be
displayed while the character blanking signal causes the video
image” "behind" the character and graphics to be blanked, as will '
be explained below in greater detail. The character and charaeter
30 -blanking signals inclide pulses which are synchronized with
vertical (V) and horizontal (H) rate signals coupled to control unit
69 from deflection section 53 and which determine the vertical
and horizontal positions of the characters and graphics on the
screen of picture tube 31. Control unit 69 may comprise a type
35 ST6497 integrated circuit available from SGS - Thomson.
The OSD character signals are coupled to OSD network

37 where they are amplified. The character blanking signal is also
coupled to OSD network 37 through a so called "fast blanking"
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mhiéh'thé video image is not conpletely blanked behind the 3 5 characters
and graphics causing their visibility to be reduced. -This situation

may be aggravated if brightness control .section 79: conprises a keyed
cl anp, such as discussed with reference7to Figure 5, having a storage
capacitor which fails to adequately '

This is the replacenent sheet 10

input of "one-chip” IC 100 and causes the amplified OSD character
signals to be substituted for respective ones of the color difference
signals produced by color demodulator 37. Therefore, the
amplified OSD character signals replace the color difference signals
5. coupled to NPN transistors 39, 41 and 43 of pictire tube driver
stage 39. As a result, an image in which characters and/or
graphics have been inserted is produced. " The brightness of the
OSD characters and graphics is controlled by a DC OSD brightness
control voltage provided by a voltage divider 71 -and coupled to
10 OSD network 37. _

The receiver described so far is conventional and may
employ a type MS2041SP one-chip television IC presently
available from Mitsubishi Electric Corporation. This one-chip IC is
arranged in a manner similar to that of IC 100, with the exception

15 of the ultra-black character blanking level provisions which will
be discussed below and which are the subject of the present
invention. |

As earlier noted, it is desirable to suppress ("blank")
the video image- at the locations ("behind") the OSD characters and

20

graphics so as to make them more visible with respect to the
surrounding video image. This may be accomplished by causing
blanking pulses having a sufficiently high positive blanking level
the same or substantially the same as that of the retrace blanking.
pulses to.be generated and coupled to picture tube driver stage 29
25 in response to the character blanking pulses. For this purpose, the
character blanking (CB) signal may be coupled to an amplifier
which in turn has an output coupled to PNP emitter-follower
configured transistor 27. To avoid the use of an additional
amplifier, the- character blanking signal may.be coupled to arnf'

30 amplifier which is already used for retrace blanking. For example,
with regpect to the television receiver shown in Figure 1, the
character blanking signal may be coupled to amplifier 63 used for
horizontal retrace blanking. It is also possible to perform OSD
character blanking within "one-chip®” IC 100 by causing blanking

35

pulses having the same or substantially the same high -positive i
level as the retrace blanking pulses to be generated by an internal

amplifier and coupled to luminance channel Il in response to the
character blanking pulses.
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mai ntain the black |evel control signal to which it has been set. To

avoi d such a problem it is preferable that the character bl anking
| evel be set to an "ultra-black" |evel which tracks, hut is slightly
greater than the black level (higher 8n the illustrated-5

enbodi nent) than
t he bl ack | evel. Accordingly, as shown in Figure 1, a character

bl anki ng network 79, included w thin | um nance channel 11 of one-chip
100, is coupled to t hHoweverpreapnling scliaraater blankingcpulses! haviag t hr ough
an of fset vehd a@tne or.sdBitaffafly @l satnd HPRNPbOYtiveOldvel s the t he

Cllamped to FRRaes bikikirg sk 3 Aﬁﬁ fri‘a‘?ilsrt‘ o B 2,

set
causes the of “ongrghin’t delenvisioni emavocbesesunmamedutplylshsg« teh ensure .

tS B?; . f; Ihg% . yoccut olmmgm aeﬁwedo@ hﬁ{aeg@t bmaﬂsi of Qﬁ@'&%nhﬁx lingeesls but

retrace erroneous
bl anki ng puit gegevﬁ‘?qpqﬁ%tt%guﬁ%rséﬁ’@g Bﬁ“?rﬁ‘?@'sﬁg Séetl wgAMedt or 75 -
(Fi gure 2) qiulsésrimay sadversekye mffeat othes opefation of the receiver and

produce visible noise spikes and other unwanted artifacts. This is
particularly a problem when the amount of OSD characters and .

10 graphics is significant, which is often the case in modern television
receivers. .
This problem is more specifically described with
reference to the block diagram of. timing signal generator 67
shown in Figure 2 and the waveforms which illustrate the
15

operation of timing signal generator 61 shown in Figure 3. Timing
signal generator 67 includes a threshold comparator 73 which
generates a pulse (waveform C) corresponding in time to the
occurrence of the color burst in response to an integrated version
(waveform B) of the horizontal sync signal (waveform A)
20 produced at the output of sync separator 45. The integration of
the horizontal sync signal is due to integrator 49 which includes a
~shunt connected capacitor (not shown) at its input. Another
threshold comparator 75 generates a pulse (waveform E )
corresponding in time to the horizontal blankmg interval from the _
horizontal blankmg (HB) pulse (waveform D) coupled to emittter-
follower configured PNP transistor 27 at the luminance signal
output of one-chip IC 100. An "and" function circuit 77 generates
the burst gate (BG) pulse (waveform F) in response to the
coincidence of the "high" levels of the pulses (waveforms C and E)
30 "produced by threshold comparators 73 and 75. "And" function
circuit 77 is intended to guard against erroneous burst gate pulses
being generated during the line scanning interval in response to
noise by preventing a burst gate pulse from being generated

except during the time interval, the houzontal blankmg interval,
35 in which it is supposed to occur.

25

Waveform H illustrates the input signal of threshold
comparator 75 and waveform [ illustrates its output signal if high
level character blanking pulses were to be coupled to the base of
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result,” of the "ultra-black" OSD character bl anking arrangenent shown

in Figure 1, the output lumnance signal (-Y) coupled to pi cture tube
driver 29 has the waveformillustrated in Figure 4b 2 0 A

circuit inplementation of the charact& bl anking arrangenent in
cooperation wth other sections of one-chip 100 is shown in Figure 5.

Lum nance out ut anplifier 25 conprises two cascaded emtter-foll ower
confi gured PRPR taarsistosr 37 Qogethergwizly theahorizodtal dblanking hgH Bt put
| umi nance si paBesi s Wevefaheot}atllmﬁates the %HybGﬁeOé i Qfgh aﬁ’l hégr Ui cal

| ank 3 ernd tt conf | g PNP
?rggs: Q?Ofe%ﬂ an %ggﬂjl’ﬁ?‘ve& by t“]“ST g WE Peﬂew et'gaﬂ‘sﬁ stor Q4.
The vertical npisgnpulsgs of thei pompoasite( smI9 mgmlnglmw seecus duripgethet o t he
base of P\P Be Tsé@llikﬁ'nit Qﬁte@aﬁ%ﬁv%&nvﬁ{)hhﬁﬁ{al béfdlk ﬁ;{ﬁsés\/%%tm” i thﬁlPN

devel oped at ter of

tter o t r,ansi st,or
transi stor Qgenerauor} °€&9§Y’é@°€‘9“i&1ep‘2ﬁlilﬂﬁt8%ﬂgt ﬁ@lspuﬁﬂﬁﬁﬁcétc hennel 11 at
t he caoutpt of threskoldl.comparator 73 and therefore at the input of

“and" function circuit 77. The latter positive-going noise pulses
would be enabled to be .coupled to the output of "and" function
circuit 77 during the image interval in response to the pulses of
waveform I produced by threshold comparator 75 if high level
character. blanking pulées were to be coupled to PNP transistor 27.
As a result, erroncous burst gate pulses would be generated, as is
indicated by waveform J. Such pulses can causes visible color
transitions and otherwise interfere with the proper operation of
the television receiver.

The . problem just described above may be avoided. if
the level of the high level character blanking pulses is kept below
the threshold of horizontal blanking comparator 75. Clamping the
character blanking pulses to the brightness (black level) control
signal which is coupled to brightness control section 23
accomplishes this result while still permitting the video image
behind the OSD characters and graphics to be adequately blanked
at a nominal brightness setting. The. waveform shown in Figure
4a illustrates the output luminance signal (-Y) coupled to picture
tube driver 29 resulting from such an arrangement. _

However, it has been found that the character
blanking level may not be sufficient to adequately blank the video

. image behind the OSD characters and graphics, thereby reducing
their visibility, when the character blanking level is clamped
directly to the brightness level under certain operating conditions.
For example, when the brightness is set at or near its maximum
level the character blanking level may reduced to the point at
which the video image is not completely blanked behind the
characters and graphics causing their visibility to be reduced.
This situation may be aggravated if brightness control section 79
comprises a keyed clamp, such as discussed with reference to
Figure 5, having a storage capacitor which fails to adequately

10
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Bri ght ness control section 23 conprises a so-called 3 5 "keyed feedback

clanp including a voltage conparator VC and a el ectronic switch SW
The out put |um nance signal (-Y) devel %oed at the cathode of diode D1
is coupled to-one input (+) of vol tage1 conparator VC and the

bri ghtness control voltage (BC) is coupled to the other ‘i nput

(-). Switch SWis normally non-conductive (opened) and is only rendered
conductive (&aistadn the blaskolrvelteontrol signal to which it has been set. To

~ avoid such a problem, it is preferable that the character blanking
level be set to an "ultra-black” level which tracks, but is slightly
greater than the black level (higher in the illustrated
5 embodiment) than the black level. Accordingly, as shown in
Figure 1, a character blanking network 79, included within
luminance channel 11 of one-chip 100, is coupled to the
brightness (black level) control input through an offset voltage
device 81 and is résponsive to pulses of the character blanking *
(CB) signal for causing the luminance signal to be clamped to the
brightness (black) level plus an offset. The offset causes the
character blanking level to be sufficiently high to ensure that the
video image behind characters and graphics is blanked, but
sufficiently lower than the retrace blanking level so that
erroneous blanking pulses will not be generated by threshold
comparator 75 (Figure 2) of timing signal generator 61. As a
result, of the "ultra-black” OSD character blanking arrangement
shown in Figure 1, the output luminance signal (-Y) coupled to
picture tube driver 29 has the waveform illustrated in Figure 4b.
A circuit implementation of the character blanking
arrangement in cooperation with other sections of one-chip 100 is
shown in Figure 5. |
Luminance output amplifier 25 comprises two
cascaded emitter-follower configured PNP transistors Q1 and Q2
and' a diode D1. The output luminance signal is developed at the
cathode of dicde D1. Vertical blanking section 63 éompriscs a
common emitter cdnfi'gured PNP transistor Q3 and an emitter-
follower configured NPN transistor Q4. The vertical blanking
_ interval (VBI) timing pulse is coupled to the base of PNP
transistor Q3 and thé vertical blanking (VB) pulse is developed at
the emitter of NPN transistor Q4. The emitter of NPN transistor Q4
is coupled to the output of the luminance channel [1 at the
cathode of diode DI1.

’ Brightness control section 23 comprises a so-called
"keyed feedback clamp” including a voltage comparator VC and a
electronic switch SW. The output luminance signal (-Y) developed
at the cathode of diode D1 is coupled to one input (+) of voltage
comparator VC and the brightness control voltage (BC) is coupled

10
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t he bur’st gate' (BG pulse. Wien switch SWis closed, the voltage _
di fference between the black |evel of the output |umnance (-Y) 5 si gnal

and the brightness (black) control signal is stored in an external
storage capacitor CS. The stored voltdde is coupl ed to the ~input of
out put lum nance anplifier 25 at. the base of transistor QL through an
emtter-follower configured PNP transistor b and thereafter to the

out put of theolthei ottrereingnetn(l t&wﬁebcsuédslﬂorrﬁmytmu-ﬁ:@?ﬂwicon;i gured
transi stors Sl S 0 n_o eye

clamp, the bI%gl% I e)\?glndé?st l{619 ot%%ﬁ)dtﬁ%d co“qtﬂ%ﬁﬁaggfe&%g%‘"s iri%%sf’s.o

BC + 0.6V ((QB)e-PWSE gy (BG) guse. (When switch (P ia closed, the voltage  The

ul tra-bl ack differertcer between ntheablarigdevet of the igitputidaniingitd tEY)f ol | over

)
i i i I ng .capacitor CC
The vol t ages diaBRd 48 ipniiedt fhfick) cpntboly el i3 Horsd 460 88
subst anti al | wxéqﬁggf storageecapaaitagre€S. The stored voltage is coupled to the
input of output luminance amplifier 25 at the base of transistor
Q1 through an emitter-follower configured PNP transistor Q5 and
thereafter to the output of the luminance channel by cascaded
10 emitter-follower configured transistors Q1 and Q2. As a result of

the operation of the keyed clamp, the black level of the output
luminance (-Y) signal is:

BC + 0.6V (Q5) - 0.6V (Q1) - 0.6V (Q2) - 0.6V (D1)
15 .
The ultra-black character blanking arrangement
includes a emitter-follower configured NPN ‘transistor Q6, a diode
D2 and a coupling capacitor.CC. The voltages at the base of
transistors Q2 and Q6 are each substantially equal to the voltage’
stored in capacitor CS because the voltage drop between the base
and emitter of transistor Q5 is substantially equal to but opposite
in polarity to the voltage drop between the base and emitter of
transistor Q1. Therefore, transistor Q6 and diode D2 are normally
non-conductive.- Transistor Q6 and diode D2 are rendered '
conductive and 't'ransisto_r Q2, which is norm’a.lly' conductive, is
rendered non-conductive when a positive-going character
blanking (CB) pulse is. applied to the fast blanking input of one-

chip 100. As a result of this operation, the character blanking
level is:

20

25

30
BC + 0.6V (Q6) - 0.6V (D2) - 0.6V D

Thus, the character blanking level is 0.6 volts greater than the
black level, as is illustrated by the waveform of the output
35 luminance signal shown in Figure 4b.
In the implementation shown in Figure 5, the function
of character blanking switch 79 (Figure 1) is provided because of
the arrangement of coupling capacitor CC, transistor Q6 and diode
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20 ‘stored in capacitor CS because the voltage drop between the base

and emtter of transistor G is substantially equal to but opposite I n
polarity to the voltage drop between the base and enmtter of

transi stor QL. Therefore, transistor X% and diode D2 are nornally

non- conductive. Transistor Q6 and diode D2 are rendered 25 conductive and
transistor @, which is normally conductive, is render ed

nonI cogduct iD2, wndnthe fuactiow efgoffsgt dexicet&dr is provisiesinh beeanseCaf thel Ise i fs
?EPS' gpeﬁ gt Itch? efré\?]{ rﬁL@?ﬁ(‘CQﬂ kﬁtﬁ q(tﬂfuc?&e juncr‘uonfhirp tﬁ@otwo pshd (Gl t o
BC + 0.6V ( ?‘6@"1@2)3 ampingy, 1)another foq'kﬁ}?ra‘ftﬁé E‘ﬁ‘&kéﬂﬁ)er bl anki ng
I ﬁvel i sf Or %beg?iﬁegtgagercatghehot €S and ethbl cathotevef diode iB31. LI I uz'ltjrat ed by
e T oty S Son DU abBIARE° SR Y i s
been described with reference to an OSD arrangement utilizing all
of the red, green and blue character signals, it is equally
applicable to an OSD arrangement utilizing less than three
character signals. In addition, while a specific implementation of
10 the character blanking arrangement was described by way of
. example, others may become apparent to those skilled in the art.
Further, while the purpose of the character blanking pulses of the
described embodiment is to blank behind the characters and/or
graphics, it will be appreciated that the invention is equally
15 applicable to character pulses intended to blank the video image
adjacent to characters, as well as behind characters, in order to
provide a character "edging” effect. These and other modifications

are contemplated to be within the scope of the invention defmed
by the followmg Claims.
20
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of Character “ch 79 (F| gure 1) is provided because of t he
arrangerre Eﬁ Gm pacitor CC, transistor Q6 and diode
12 unction of offset device 81 is provided because of

t he dlfferent nurrber of semcondudBor junctions in the two paths (one
for black |evel

cl anpi ng and anot her for character Dbl anking) bet ween
storage ca nI\ r CS and the cathode of diode Dl1. 5 It will be
appreci ate whil e the invention has : '

1. In a television system, apparatu$ comprising:
a source (1) of an input video signal representing an
5 image to be displayed and including a black level; ,
means (25) responsive to said input video signai and to a
brightness control signal (brightness) for generating an outbut video
signal including a black level dependent on said brightness control
signal; and
a source (69) of a blanking signal (CB) indicating when
said video signal is to be blanked; characterized by
means (79,81) résponsive to said blanking signal and said
brightness control signal for causing said output video signal to
assume a blanking level which is dependent on said brightness

control signal and which is offset from said black level of said output
video signal.

10

I5

2. The apparatus defined in Claim 1, characterized in
that: '

20 said blanking level is further away from white-going

portions of said output video signal than said black level of said
output video signal.

means responsive to said blanking signal and said
brightness control. SIgnal for causing said output video signal to
assumeé a blanking - level which is dependent on said brightness

control signal and whxch is ot‘fset from said black level of said output
video signal.

25
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been described wth reference to an OSD arrangenent utilizing all of
the red, green and bl ue character signals, it is equally applicable to
an OSD arrangenent utilizing |less than three character signals. In
addition, while a specific inplenental#on of 10 the character bl anking

arrangementy %ia%%&@@%@sﬁ'm%v@hs AN tﬂmm\cxolem SAENAECONE -

appar ent t GHANKINGS TEVERD AINE ORFIS F ARG R HpEaArhe purpose of

t he characfter blanki ng pulses of the descrlbed enbodi nent is to blank
behi nd the characters and/ or Abstragt -.ofnthe Disclegure pe appreciated that the

invention is equally 1 5 appllcable to character pulses intended to bl ank
(he video, L ) difehial PSP CH3plIRg, MiblackpSieng o ot o>
nodi fi cat i cmphlcs onr thec sareampioft edtctlgmt,mw systemt includigge aobrightnessvent i on
defineds confolt S&tic (29 Tor EontfdHingO the black level of video images
' includes a character blanking section (79) for blanking behind the

video image so as to make the characters and/or graphics more

visible. The character blanking section is coupled to the brightness

control section for generating an “ultra-black" character blanking

10 level which tracks, but is slightly greater (in.the black direction) than
the black level for the video image.

Fi S
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1. In & tel evision system apparatus conpfising: . a source
(1) of an input video signal representing an 5 imge to be displayed and

i ncluding a black | evel; .. heans (25) responsive to said

i nput video signal and to a brightqﬁg@'control signal (brightness) for
generating an output video signal including a black |evel dependent on
sai d brightness contral signal; and 10 a source (69) of a
bl anki ng si gnal (CB) #hdicating en sald video silgnal 1s to be

bl anked; characterized by means (79, 81){ rdgsponsive to said
bl anki ng signal and said (o] ‘eﬁss control sigag¢ k h causing said
out put video signal to assu | anki ng | evel § s dependent on
said brightness 15 control signal and which is offset fromsaid bl ack

| evel of said output vi deo signal . 2. The appar at us

defined in daim1, clhract®rrzed in
_ﬂ f
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that: 20 said blanking level is further away from white-going
portions of said output video signal than said black level of said -~

out put vi deo signal. means responsive to said bl anki ng

signal and said bri ghtness control. signal for causing said output
video signal to 25 assune a bl anking | evel which is dependent on said
bri ght ness control signal and whiq$/(5 of fset fromsaid black |evel

of said output vi deo signal .

HB HB
VIDEO
BLACK \ OSD (
LEVEL ?_lé@gﬁ
HB 0SD HB

VIDEO
BLACK
LEVEL

FIG. 4b
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/W SEARCH REPORT | Application No. 9603607-4

TEXT OF THE ABSTRACT

A TELEVISION SYSTEM HAVING AN ULTRABLACK VIDEO SIGNAL BLANKING
LEVEL FOR AN ON-SCREEN CHARACTER DISPLAY

An arrangement for displaying characters and/or graphics on the screen of a television system
including a brightness control section (23) for controlling the black level of video images
includes a character blanking section (79) for blanking behind the video image so as to make
the characters and/or graphics more visible. The character blanking section (79) is coupled to
the brightness control section (23) for generating an ,ultra-black” character blanking level
which tracks, but is slightly greater (in the black direction) than the black level for the video

" image.
’. Figure 1.
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