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1- SC0083AH

TV RECEIVER INCLUDING MULTISTANDARD OSD

The present invention pertains to a television
receiver including a microprocessor (MI'U) and an on
screen display (0SD) and more perticulerly to a

multistandard 0OSD in conjunction with an MIU.

Background of the Invention

In prior art television receivers a MPU iz util
to control all of the functions, e.g. color,
synchronization, etc. An additional chip, which cont
all of the 0SD circuitry, is coupled tc the MDU and
provides any on screen displays. Each prior art OSD

is designed to operate with a specific televisgion

Typical world standards in the television industry

include NTSC, PAL, and SECAM. Further, there are ma
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variations on eech of these standards, referred to herein

as multi-definitions, which multi-definitions includ
improved definition TV (IDTV); extended definition T
{EDTV); high definition TV (HDTV):; as well as interl
scan and progressive scan.

Because each chip operates on only 6ne standard
large variety of chips must be manufactured. Also,
functions that can be performed by the MPU must be

duplicated in thé OSD chip and, consequently,; much
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receiver, that is it operates at one specific standard.\*<
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additional herdware is required -thereby raising the cost
and size of the OSD chip.

One of the major problems that arises in a
multistandard TV is the provision of a2 multiplicity of
clock and synchronizing frequencies. Genersally, a
pluraelity of oscillators must be provided, each of which
can be synchronized to s different received television
signal. The plurality of oscillators requires s great

smount of space and expense.

Summery of the Invention

1t is an object of the present invention to provide
new and improved multistandard OSD circuitry.

It is a further object of the present invention to
provide a8 new and improved MPU chip including
multistandard OSD circuitry theron.

These and other objects are realized in & television
receiver including s microprocessor and multistandard on
screen display circuitry on a single chip.

In a preferred embodiment of the present invention
the multistandard OSD circuitry includes a phase locked
loop with & phase comparstor and a veltage controllgd
ogcillator therein. The output of the phase comparator
is applied to control the frequency of the voltage

controlled oscillator, slong with 2 predetermined offset
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voltage which is applied to substentially remove‘jitter
in the on screen display. The phase locked loop provides
a plurality of clock or synchronizing signals to the
remainder of the 0SD circuitry.

The preferred embodiment further includes a
multi-system detection circuit that counts the number of
horizontal lines in s field and senses the horizontal and
vertical scanning frequencies. With this informstién the
multi-system detection circuit determines the standard
being received, as well as the specific definition, and
controls the phase leocked loop to provide the correct

clock or synchronizing signsls.

Brief Description of the Drawings

Referring to the drawings wherein like characters
indiq?te like components throughout the figures:

figure | is a block/schematic diagrsm of a
television receiver embodying the present invention:

Figure 2 is a more detailed block diasgram/flow chart
of the improved microprocessor illustrated in FIG.!;

Figure 3 ig & more detailed block disgram/flow cheart
of the OSD circuitry of FIC.2;

Figure 4 is a block/schematic diagram of the phase

locked loop of FIG.3; and

Figure S5 is a8 block/schematic diagrem of the
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multi-system detection circuit of FIGC. 3.

Detailed Description of the Preferred Embodiment

Referring specifically to FIG.1l, & multistandard
television receiver is illustrated embodying the present
invention. Throughout this description, the term
"multistandard” refers to the variocus world standard
television systems (e.g. NTSC, PAL, SECAM, etc.) as well
s any or all of the various multi-defenition systems
(IDTV, EDTV, HDTV, interlece scaen, progressive scan,
etc.). The television receiver includes an sntenna 10, a
tuner 11, IF 12, color decoder 13, CRT 14, and MPU 15;
As is well known in the srt, MPU 15 controls the channel
{or operating frequency), the color of the displsy, and
8ll other controllasble features such ass brightness,
volume, eic. A remote unit 16 communicates with MPU 15
for ;emute control of many controllable features. Only
the basic components are illustrated in FIG.1 and many
well known peripherasl components have been omitted for
simplicity. ‘

FIC.2 illustrates s more detailed block disgram of
MPU 15 with the various components, which in this
specific embodiment are all formed on e single
semiconductor chip. FIG.2 also illustrates inputs and

outputs .to MPU 15, many of which will not be described in
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detail herein because they are weéll known to those
skilled in the art. The main ccmﬁonents of MPU 15 to be
discussed herein are a CIJ 17 and multistandard on screen
display (0OSD) circuitry 20.

A more detailed block diagrem of multistandasrd OSD
circuitry 20 is illustrated in FIG. 3. Circuitry 20
includes a phase lacked loop (PLL) 21, a system/mode
detection circuit 22, horizonts]l and vertical counters 24
and 25, regpectively, horizontal and vertical pesition
delay circuits 26 and 27, respectively, a 64 character
ROM 28, and an MPU interface 30. DILL 21 is utlized to
synchronize OSD circuitry 20 to any received standard
televigsion signal. In the present embodiment the leading
edge of the horizontal flyback pulse portion aof a
received television signal is used to synchremize PLL 21
to the received television signal.The horizontal flyback
pulse is also epplied to system/mode detection circuit
22. WOutput signals from PLL 21 are applied to horizontal
and vertical counters 24 and 25 and horizontal position
delay 26. System/mode detection circuit 22 supplies
flags to PLL 21, horizontal position delsy 26, horizontal
and vertical counters 24 and 25, and MPU interface 30.
Horizontal counter 24 supplies output sighals to
horizontal position delay circuit 26, and MPU interface
30. Vertical counter 25 supplies output signals to ROM
28 end MPU interface 30. Vertical position delay circuit

27 receilves vertical flyback pulses from the standard
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television signal and supplies output signals to
system/mode detection circuit 22 and to vertical counter
25. ROM 28 receives signals from MPU interface 30 and
supplies signals to remsining portions of OSD circuitry
20 {not illustrated) to generate the predetermined on
screen display.

FIG. 4 illustrates PLL 21, which in this embediment
includes a voltage controlled oscillator (VCO) 35, a
divider 37, a phase comparater 39, an offset circuit 40,
end two gates 42 and 43 for gating selected signals to
phase comparator 39 and verticsal counter 25. VCO 35 has
an aoutput 45 which in this embodiment supplies
approximately s 14 MHz signel to horizontel counter 24
and to divider 37. Divider 37 provides two ocutput
signals which are aspproximately 15KHz and 31KHz,
respectively. The two output signals are supplied
directly to inputs of gate 42 and through AND gates and
inverters to inputs of gate 43. A MODE FLAG snd the
inve;;e thereof is supplied to gate 43 from system/mode
detection circuit 22 and is used to select either the
15KHz signal or the 31KHz signel from divider 37. The
selected signal from gate 43 is supplied to a first input
terminal 50 of phase comperator 39 and is also supplied
as a clock or synchronizing signal to an output terminel
51, which is connected to vertical counter 25 and to MPU
interface 30. The horizontal flyback pulse is applied to

a2 second input terminel 52 of phase comparator 39 and the
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phase of the two input signals is comparedf Any error in
phase appears as a control signal at an output of phase
comparstor 39 and is epplied to a control input of VCO 35
tc contral the output frequency thereof. Because of the
locking action of PLL 21 the present apparatus will lock
onte any of the multistandard television signals and is
also capable of being synchronized with all non-standard
video signals, gsuch as signals from a VCR, TVR, laser
disc, TV games, personal computers, etc.

In one embodiment a HC 4046, sold commercieally by
the -RCA Corp., digital phase detector II, is used ag
phase comparator 39. The detector compares the rising
edges of the two input pulses and produces s phase
difference pulse which after filtering is injected into
the control input of VCO 35 to correct the output
frequency therecf every horizontal cycle. The rising
edges of the two input pulses will be superimposed if
both input pulses are in equal frequency and phase.
Actailly, phase jittering of both input pulses occurs
when both rising edges are superimposed and this area is
called the dead band of the digital phase detector.

Phase jittering occurs when the rising edges of the two
pulses are superimposed because the phase polarity of the
output pulse 15 continually reversed. The result of the
phase reversals on the on screen display is to spliﬁ the
characters into displaced parts. Ideally the phase

detector should operate in the analog region on one side
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or the other of the deéd band.

To solve this problem offset circuit 40 is attached
to the contregl input of VCO 35, This idesally should be a
current generator connected to the DPLL output or VCO
input but, in this specific embodiment offset circuit 40
includes a gource of substantielly congtant current,
which is a high value resistor connected to a voltage
source. ¥With a suitable amount of DC current, for
example 3 microamps, injected inte the control input of
VCO 35, the input pulses applied to input terminal 52 are
delayed a constent 4.5 microseconds relative to the input
pulses applied to input terminal 50. This moves both
leading edges away from the dead band and all characters
are free from jitter. The magnitude of the injected
current offsets the pulse applied to terminal 50 with
reference to the pulse applied to terminal 52 and
produces a negative output pulse from phase comparator 39
whenxcurrent is injected and s positive output pulse (the
pulse on terminal 50 will lag the pulse on terminal 52}
when current is withdrawn. The larger the injected (or
withdrawn) current the wider will be the negative f{or
positive) pulse. Also, the megnitude of the current
aspplied to the ceontrol input of VCO 35 changes the
centering of the cheracter display on the television
screen- In the present embodiment it wes determined that
8 negative pulse of 4.5 microseconds gives the best

result.®
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Divider 37 includes a divide by 16 section 55, a
divide by 14 section 56, and a divide by 2 and 4 section
57. Section 57 has two output terminals 60 and 61 having
cutput signals thereon of approximetely 15KHz and 31KHz,
respectively. GCate 42 selects one of the two output
signals in response to the application of a SYSTEM FLAC 2
(a digital one or zero) thereto, and applies the selected
signal to vertical counter 25. Cate 43 selects cne of the
two output signels in response tc the spplication of =
MODE FLAC or an inver=ze MODE FLAG- thereto and supplies
the selected signal to input 50 of phase comparator 39
and to horizontal counter 24.

Referring to FIC.5 s more detailed block diagram of
system/mode detection circuitry 22 is illustrated. The
basic concept of circuitry 22 is to count the number of
horizontal lines between consecutive vertical flyback
pulses to obtsin the vertical frequency and to messure
the length of a horizontal line between.consecutive
hori;ontal flyback pulses in terms of & fixed frequency
to obtain the horizontal frequency. To provide the
horizontal line count, horizontal flyback pulses from the
received signsl are supplied to the clock input of a
counter 65 having three sections, 66, 67, and 68,
respectively. Section 66 divides the horizontal flyback
pulses by 16, section 67 divides by 4/8/16 and section 68

divides by 2/4. The various outputs of sections €7 and

68 are applied to B logic circuit 70 which determines
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which of the below listed windows includes the measured
number of lines.
Predefined Line Number Windows
0-192 Abnormel line number, all outputs blanked

192288 15750/60H= '

288-4186 15625/50H2 or 31250/100Hz

416-576 31.5KHz/60Hz or 33.75KHz/60Hz (Japenese 1125

line HDTV)

576-704 31.25KH=z/50Rz
The ocutput pulses from logic circuit 70 are applied to a
one stage counter 72 -which provides no output if the line
number is between [92-288 (15K/60Hz); counter 72 provides
an output to a flip-flop 73 if the line number is between
288-416 (15K/50Hz or 31K/100Hz)}; and counter 72 provides
an output to a flip-flop 74 if the line number is between
4]16-576 (31K/60Hz); and counter 72 provides an output to
beth flip-flop 73 and 74 if the line nuwber is between
576-704 (31K/50Hz).

Vertical flyback pulses are applied to an input
terminal 75, which is connected to the clock inputs of
flip-flops 73 and 74 and through an invertor to the clock
inpu: of a flip-flop 76, Since the flip-flops are
clocked on the rising edge of a pulse, inverting the
vertical flyback pulse clocks flip-flop 76 at the end of
the flyback time. Also, B delayed vertical flyback pulse
mey be used to insure that the count is only for the
length of the display. Clocking flip-flop 76 produces an
output signal which resets sections 66, 67, and €68 of

counter 65 and counter 72. Thus, these counters begin

counting at the end of the first vertical flyback pulse.
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When the second comsecutive vertical flyback pulse
is applied to terminal 75, the leading edge c¢clocks output
signals from counter 72 into flip-flops 73 and 74. I1f en
output signal from counter 72 is clocked inte flip-flop
73 an inverted system flag 1 is supplied to an eutput
terminal 77. If an output signsl from counter.72 is
clocked into flip-flop 74 a signal is applied to one
input of 8 NOR gate 78. The trailing edge of the second
vertical flyback pulse switches flip-flop 76, which
causes the inverted cutput thereof to reset flip-flop 76
and a flip-flop 80. Flip-flop 80 is connected through an
AND gate to the 8/16 outputs of section 67 of counter 65
and provides a signal when the number of horisontal lines
counted is less than 192. As stated in the Bbove chart,
this.low count indicates an sbnormel line number.

Signals from flip-flop 80 are clocked into a flip-flop 81
by the rising edge of the second vertical flyback pulse
and_flip—flop 81 provides a blanking signal on an output
terminal 82, which blanking signal is spplied to coler
decoder 13 (see FIC.1).

To measure the horizontal frequency, B fixed
frequency, in this embodiment a 4MHz clock signal from
CrU 17, is supplied to the clock input of s two stage
counter 85 (divide by 96). A signal, HF-EDCE, which is
generated by clacking a flip-flop (not shown) with the
horizontal flyback pulse, is used to reset counter 85 =o

that it*'starts counting on a first horizontal flyback
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pulze. The output of counter 85.is applied to the clock
input of a flip-flop 86 (divide by 2), which is reset by
an inverted HF-EDCE pulse, The output of flip-flop 86 is
applied to the input of a flip-flop 87 which is clocked
by the leading edge of a horizontal flyback pulse. The
output of flip-flop 87 is the MODE FLAG and is supplied
to an output terminal 90 which is connected to PLL 21 end
horizontal counter 24. The inverted output of flip-flop
87 is connected to a second input of NOR gate 78, the
output of which is SYSTEM FLAG 2 and is supplied to an
output terminal 91, which is conmnected to PLL 21. 1In the
present embodiment, SYSTEM FLAC 2 is normally e digital
low or zero signal and is only high or a one when a
European 100Hz television signel is received. The MODE
FLAC is 8 low or zero when a television signal with a
horizontal frequency less than 20KHz is received and a
high or one when B television signal -with a horizontal
frequency greater then 21KHz is received. SYSTEM FLAC |
is aﬁlow or zero when the vertical frequency of the
received television signal is 60Hz and & high or one when
the vertical frequency is 50Hz or 100H=z.

Table-I 1ists.the relations of FLAGs corresponding

to different system frequencies.

Table - I
SF1 SF2 Mode Flag
15K/50H=z 1 0 0
15K/60H= 0 0 )]
31K/50H=z I 0 I
. 31K/60Hz 4] 0 1
23.7K/60H=z 0 0 1
31K/100Hz= 1 1 1
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Thus, system/mode detection.circuitry 22 determines
the exact multistandard television signal being received
by accurately measuring the number of horizontal lines
between consecutive vertical flyback pulses and the
horizontal frequency represented by each horizontal
line. System/mode detection circuitry 22 provides output
signals that select the proper dividers in PLL 21 to
provide the correct clock and/or synchronizing frequencr
outputs. DPLL 21 is synchronized to the received signal
and any jitter normally caused by e phase comparator in a
PLL is removed in PLL 21. The 0SD is controlled to
operate with any multistandard television signal and,
because of the simplicity of the circuitry, c¢an be
included on the same chip as the MPU. Further, because
the OSD and MPU are on the same chip, additionsl saving
in circuitry can be made. For example, the 25 bytes
display & control RAM 30 containa all of the informatlon
necessary for one horizontal line, including data, color
of t;e characters, color of the background, position,
etc. As each line is generated to produce the display,
new information is moved into the display & control RAM
from the MPU for the next line. In this way the memory
and information contained in the MI'U can be used to a
fuller extent, rather than duplicating the hardware in
the OSD.

While we have shown and described specific

embodiments of the present invention, further
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modifications and improvements will occur to those
skilled in the art. e desire it to be understoed,
therefore, that this invention is not limited to the
particular forms shown and we intend in the appended
claims to cover all modifications that do not depart from

the spirit and scope of this invention.
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What is claimed is:

#1 A television receiver comprising a microprocessar
(15) with multistandard on screen display cicuitry (20)

interconnected on a single chip.

£2 A television receiver couprising:
a microprocessor (15) including a CPU (17); and
multistandard on screen displaey circuitry (20)
coupled to said CPU and including a phase locked loop
(21) having e plurelity of selectable output signsals
providing a plurality of references utilized in said
multistandard on screen display circuitry for operation

et the various standerds.

23 A television receiver es claimed in claim 2 wherein
the multistandard on screen displey circuitry (20)
includes multisystem detection ¢ircuitry (22) coupled to
the ;hase locked loop circuitry (21) for detecting e
specific standard being received by said receiver and
selecting predetermined ones of said phase locked loop
output signals to provide appropriate references for the
detected specific standard.

24 A television receiver as claimed in claim 2 wherein

the phase locked loop (21) includes a voltage controlled

oscillator (35) having a control input, & phase

A AN D
* c L M S *
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comparator (39) having an ocutput terminal couplea to the
control input of said voltage controlled oscillator, and
offset means (40) coupled to said voltage controlled
oscillator for providing an offset current to the control
input of said voltage controlled oscillator to reduce
jitter in displeys produced by said multistandard on

screen display.

25 A television receiver as claimed in cleim 3 wherein
the multisystem detection cicuitry (22) includes counter
means (65) coupled to receive a portion of the specific
standard being received by said television receiver, the
portion being received being indicative of horizontsal
lines in the specific standard, and said counter being
constructed to count the number of horizontal lines in
the specific standard and provide output signals
indicative of the specific standard.

26 ‘A television receiver as claimed in claim 5 wherein
the multisystem detection cicuitry (22) further includes
means (85) for determining the approximate horizontsal
scan frequency by measuring the time between two
consecutive horizontal flyback pulses using a fixed

frequency source.

27 A television receiver for receiving nultistanderd

televisjon gignals including horizontal and vertical
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flyback pulses, sald receiver comprising:

a microprocessor (158); and

multistandard on screen display circuitry (20)
including a counter (65, 70, 72) connected toc receive and
count'the horizontal flybeck pulses and provide en ocutput
signael in response thereto, a first bistable circuit (76)
having an ocutput terminal connected to reset said counter
end an inverted input terminel (75) connected to receive
one of the vertical flyback pulses and provide an output
signal in response to the trailing edge thereof, end a
second bistable circuit (73, 74) having en input terminal
connected to receive the output signal from said counter
and further connected to have the output signsl clocked

therein by the application of the leading edge of a

second consecutive vertical flyback pulse.

%8 A television receiver as claimed in clsim 7 further

including = second counter (85) connected to receive and
%

count a fixed frequency signsl, said second counter being

further connected to begin counting in response to a

first horizontal flyback pulse and stop counting in

response to a second consecutive horizonta]l flyback

pulse.

&q In a television receiver including on screen display
circuitry (20}, a method of receiving multistandard

television signals comprising the steps of:
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receiving s television signsl;

sensing the horizontal lines per field in the
received signal and the length of time of esch line to
determine the specific standard being received; and

adjusting the on screen display circuitry to
aynchronize on the received signsl and to provide
sppropriate operating signals to provide an on screen

displey for the standard of the received signal.

#10 A method 88 claimed in cleim 9 wherein the adjusting
step includes the further steps of utilizing a phase
locked loop (21) with selectable dividers (37} therein
and selecting the proper divider in response to the
sensing step to provide output frequencies from said
phase iocked loop which are synchronized to portions of

the received signals.



