0 2004/043057 A2 ||V |00 000 O OO0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
21 May 2004 (21.05.2004)

AT YO0 R

(10) International Publication Number

WO 2004/043057 A2

HO4N 3/32

(51) International Patent Classification’:

(21) International Application Number:
PCT/IB2003/004445

(22) International Filing Date: 8 October 2003 (08.10.2003)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
PCT/SG02/00299

4 November 2002 (04.11.2002) SG

(71) Applicant (for all designated States except US): KONIN-
KLIJKE PHILIPS ELECTRONICS N.V. [NL/NL];
Groenewoudseweg 1, NL-5621 BA Eindhoven (NL).

(72) Inventor; and

(75) Inventor/Applicant (for US only): WU, Chun, H.
[—/SG]; c/o Prof. Holstlaan 6, NL-5656 AA Eindhoven
(NL).

(74) Agent: GROENENDAAL, Antonius, W., M.; Philips
Intellectual Property & Standards, Prof. Holstlaan 6,
NL-5656 AA Eindhoven (NL).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE,
GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR,
K7, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK,
MN, MW, MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declaration under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES,

[Continued on next page]

(54) Title: GENERATING A SCAN VELOCITY MODULATION SIGNAL

1

e

I

I

I
N

| VS

o

|
|
I
—

I

I

I
A

DS |

——1

—_— e — — o ——— —— — — — — ]

(57) Abstract: The processing unit (1) for generating a scan velocity modulation signal (DS) has an input for receiving a video signal
(VS) and an output for supplying a modulation signal (DS). The unit (1) comprises a series connection of, successively, a coring
circuit (C), a differentiator (D), and a limiter (L.). The display device (16) comprises a cathode ray tube (10) and the processing unit
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Generating a scan velocity modulation signal

The invention relates to a processing unit for generating a scan velocity
modulation signal the processing unit having an input for receiving a video signal and an
output for supplying the modulation signal, the invention also relates to a display device
comprising a cathode ray tube having means for modulating a scan velocity of an electron

beam, and to a method of generating a scan velocity modulation signal.

An embodiment of such a unit is known from GB 2 064 911 A. In the known
unit, the video signal is differentiated and then supplied to circuitry which performs coring as
well as limiting. When the modulation signal is applied to a scan velocity modulation coil of
a cathode ray tube, the obtained sharpness improvement is not optimal because of the
presence of noise with a relatively large amplitude. The known display device includes the
known processing unit and a cathode ray tube. The known method of generating the
modulation signal includes the steps of subjecting the video signal to the successive steps of
differentiating, coring and limiting the amplitude. It is a disadvantage of the known unit that

noise with a relatively large amplitude is present in the modulation signal.

It is an object of the invention to provide a modulation signal wherein noise is
suppressed to a large extent. The invention is defined by the independent claims. The
dependent claims define advantageous embodiments.

The object is realized in that the series connection comprises, successively
from the input to the output, the coring circuit, the differentiator, and the limiter. The high
frequency noise components present in the video signal with an amplitude below the
threshold of the coring circuit are substantially removed from the video signal in the coring
circuit. Consequently, these removed components are not enhanced by the subsequent iy
differentiation. When applying the video signal to the coring circuit before differentiation; the
low frequency components with an amplitude larger than the threshold are not removed by '

the coring circuit and remain present in the modulation signal. In the known unit, the
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differentiator reduces the amplitudes of most low frequency components to a level below the
threshold, so the subsequent coring circuit substantially removes these components from the
video signal. Consequently, an additional advantage of the processing unit according to the
invention is that the low frequency components remain present in the modulation signal to
provide scan velocity modulation.

The coring circuit may comprise a diode circuit comprising a first diode and a
second diode coupled anti-parallel, a cathode of the first diode being coupled to an anode of
the second diode. By supplying the video signal via this diode circuit to the differentiator, the
desired coring is obtained in a very cost-effective way. The forward voltage of the diodes
determines the threshold of the coring circuit.

The differentiator may comprise a first capacitor, which is coupled in series
with the diode circuit. This is a cost-effective way of realizing the differentiator. Moreover,
when the coring circuit and the differentiator are coupled in series, the coring circuit still
prevents the components with an amplitude below the threshold from reaching the
differentiator.

It is advantageous if the amplifier has a transistor having a control terminal as
a negative input, a first main terminal as the positive input, and a second main terminal as an
amplifier output. This amplifier has a low input impedance, which is required to achieve
adequate differentiatibn via the capacitor.

The limiter may comprise a series connection of another capacitor and another
diode circuit comprising a third diode and a fourth diode, the series connection being coupled

between a second reference voltage source and the amplifier output. The forward voltage of

- the diodes determines the maximum amplitude of the modulation signal, being the output

voltage of the limiter.

It is advantageous if the diodes are zener diodes. The desired limiting
threshold can be selected by choosing zener diodes with a zener voltage substantially equal to
the desired threshold.

It is advantageous if a converter is present for converting the modulation
signal into a drive current for the means for modulating the scan velocity; an input of the
converter is coupled to the output of the unit; and an output of the converter is coupled to the
means for modulating the scan velocity. The converter converts, for example, the modulation
signal, being a voltage, into a current proportional to the modulation signal. This current is

supplied to the means for modulating the scan velocity, usually being a coil, mounted on the
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cathode ray tube. The current through the coil influences the speed of the deflection of the
electron beam of the cathode ray tube.

These and other aspects of the invention are apparent from and will be
elucidated with reference to the drawings, in which:
Fig. 1 shows a block diagram of the processing unit according to the prior art;

Fig. 2 shows a block diagram of the processing unit according to the

invention;
Fig. 3 shows a block diagram of the display device according to the invention;
and
Fig. 4 shows a circuit diagram of a part of the display device according to the
invention.
| Equivalent elements in the Figures have been given the same reference
numerals.

The prior-art processing unit 1 for generating a scan velocity modulation
signal in Fig. 1 comprises a differentiator D, a coring circuit C and a limiter L, in that order,
from the input to the output. The video signal VS at the input of the unit 1 is differentiated by
the differentiator D and then applied to a coring circuit C that removes the small amplitude
components in the differentiated video signal. As a subsequent step, or simultaneously, the
limiter limits the maximum amplitude of the differentiated signal, resulting in the modulation
signal DS at the output of the unit 1. After differentiating, the low frequency components of
the video signal VS are reduced in amplitude. If the amplitude is reduced below the threshold
of the coring circuit C, then these components are removed. Consequently, the modulation
signal will not generate the desired scan velocity modulation for these low frequency
components. Moreover, the high frequency components of the noise, present in the video
signal, are amplified by the differentiator D. This results in undesired, large amplitudes of the
high frequency noise components in the modulation signal DS.

In the unit 1 according to the invention, as shown in Fig. 2, the sequence of the
elements is different from the prior art. First, the video signal VS is applied to the coring
circuit C. The coring circuit C removes the small amplitude components of the video signal
VS below a predetermined threshold. These components have to be removed because

applying scan velocity modulation for these components would result in an exaggerated
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4
correction of these amplitudes. At the same time any noise, present in the video signal VS,
including its high frequency components, is suppressed as long as the amplitude of the noise
is below the predetermined threshold. A considerable part of the noise spectrum is located in
the upper part of the frequency spectrum of the video signal VS. By removing these high
frequency noise components in the coring circuit C, it is avoided that these high frequency
components are passed to the next stage. Secondly, the signal coming from the coring circuit
C is amplified in the differentiator, which is equivalent to a high-pass filter, resulting in large
undesired noise components in the modulation signal DS. Thirdly, the limiter L limits the
amplitude of the modulation signal DS to a maximum amplitude, resulting in a modulation
signal DS providing adequate scan velocity modulation.

The block diagram of Fig. 3 shows the processing unit 1 receiving the video
signal VS. The unit 1 supplies the driving signal DS to a converter 14. The converter 14 is
connected to means 12 for modulating the scan velocity, being, for example, a scan velocity
modulation coil 12 mounted on a cathode ray tube 10. If the modulation signal DS is a
voltage waveform, the converter 14 converts the modulation signal DS into a current flowing
through the coil 12. The current through the coil 12 generates an electromagnetic field, which
modulates the velocity of a deflected electron beam in the cathode ray tube 10. If required,
the converter 14 also functidns as an amplifier/ buffer stage for the modulation signal DS.

In Fig. 4 the video signal VS is applied to the coring circuit C, comprising two
anti-parallel connected diodes D1, D2. The differentiator D, formed by capacitor C1, is
connected in series with the coring circuit. The cathode of the first diode D1 is connected to
the anode of the second diode D2. If buffering is necessary to provide a low output
impedance voltage drive, the video signal VS is supplied to the coring circuit C via a buffer
stage, comprising a first transistor Q1 and resistor RO. The output of the series connection of
the diodes D1, D2 and the capacitor C1 is connected to the emitter of a second transistor Q2.
The emitter of the second transistor Q2 is connected via third resistor R3 to a reference
voltage source V1, which can be ground level. A first resistor R1 is connected between the
collector and the base of the second transistor Q2. A second resistor R2 and a second
capacitor C2 are connected in parallel between the base of the second transistor Q2 and the
first reference voltage source V1. The collector of the second transistor Q2 is also connected
to a second reference voltage source V2 via a fourth resistor R4. A series connection of
another capacitor C3 and another diode circuit, including at least a third diode D3 and a
fourth diode D4, is connected Parallel to the fourth resistor R4. The third diode D3 and fourth ‘

diode D4 may be connected anti-parallel, while an anode of one of these diodes D3; D4 may
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be connected to the cathode of the other diode D4; D3. Alternatively, each diode D3; D4
might be realized by connecting two diodes in series D3, D5; D4, D6. A further alternative is
to use two zener diodes D3, D4 depending on the desired voltage range. Still further
alternatives are possible, such as combinations of the mentioned diode circuits. At the
collector of the second transistor Q2, the modulation signal DS is present for driving the
converter 14.

The unit 1 operates as follows. At the positive excursions of the video signal
VS, a forward current flows through the first diode D1 and capacitor C1 to the resistor R3.
During a subsequent negative going excursion, a reverse current starts flowing from the
emitter of the first transistor Q1 via second diode D2 and first capacitor C1 towards the input
of the unit 1, when the video signal VS has dropped by an amount equal to the sum of the
forward voltages of the first diode D1 and second diode D2. At the next positive excursion,
the forward current starts to flow again, when the positive excursion again exceeds the sum
of the forward voltages. Diodes usually have a forward voltage of about 0.7 V, so the sum of
the forward voltages is about 1.4 V. The result is that only excursions of the video signal VS,
which are at least 0.7 V above a reference value or at least 0.7V below the reference value,
are passed on to the emitter of the second transistor Q2. In this way, the desired coring is
obtained. The capacitor C1, receiving at one terminal via the coring circuit the video signal
VS from a low output impedance voltage source, and having its other terminal connected to a
low input impedance input of an amplifier, provides the differentiation.

The second transistor Q2 is arranged as an amplifier with a feedback
arrangement comprising the first resistor R1, the second resistor R2 and the second capacitor
C2. Such an arrangement is well known, and will therefore not be further elucidated. The
excursions of the output signal of the amplifier, present at the collector of the second
transistor Q2, are limited by the series connection of the other capacitor C3 and the other
diode circuit comprising, for example, two anti-parallel connected diodes D3, D4. If an
excursion of this output signal exceeds the forward voltage of the concerned one of the two
diodes D3; D4, this diode D3; D4 starts to conduct, thereby preventing any further excursion
of the output signal, being the modulation signal DS. Consequently, the two diodes D3, D4
act as a limiter circuit, limiting the output voltage swing to the sum of the forward voltages of
the two diodes D3, D4.

In the above example, the swing is approximately 1.4 V. If a larger swing is

desired, more than one diode can be connected in series, as shown in Fig. 4. Alternatively,
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the two diodes can be replaced by zener diodes having a zener voltage corresponding to the
desired swing.

It should be noted that the above-mentioned embodiments illustrate rather than
limit the invention, and that those skilled in the art will be able to design many alternative
embodiments without departing from the scope of the appended claims. In the claims, any
reference signs placed between parentheses shall not be construed as limiting the claim. Use
of the verb "comprise" and its conjugations does not exclude the presence of elements or
steps other than those stated in a claim. Use of the article "a" or "an" preceding an element or
steps does not exclude the presence of a plurality of such elements or steps. The invention
can be implemented by means of hardware comprising several distinct elements, and by
means of a suitably programmed computer. In the device claim enumerating several means,
several of these means can be embodied by one and the same item of hardware. The mere
fact that certain measures are recited in mutually different dependent claims does not indicate

that a combination of these measures cannot be used to advantage.
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CLAIMS:

1. A processing unit (1) for generating a scan velocity modulation signal (DS),
the processing unit having an input for receiving a video signal (VS), and an output for
supplying the modulation signal (DS), characterized in that the processing unit comprises,
successively from the input to the output, a coring circuit (C), a differentiator (D), and a

limiter (L).

2. A processing unit (1) as claimed in claim 1, characterized in that the coring
circuit (C) comprises a diode circuit, having a first diode (D1) and a second diode (D2)
coupled anti-parallel, a cathode of the first diode (D1) being coupled to an anode of the
second diode (D2).

3. A processing unit (1) as claimed in claim 2, characterized in that the
differentiator (D) comprises:
- a first capacitor (C1), which is coupled in series with the diode circuit (D1,

D2).

4. A processing unit (1) as claimed in claim 3, characterized in that an amplifier
(Q2,R1, R2, R3, R4) is present having a positive input coupled to an output of the coring
circuit (C).

5. A processing unit (1) as claimed in claim 4, characterized in that the amplifier
(Q2, R1, R2, R3, R4) has a transistor (Q2) having a control terminal corresponding to a
negative input of the amplifier (Q2, R1, R2, R3, R4), a first main terminal as the positive

input, and a second main terminal as an amplifier output.

6. A processing unit (1) as claimed in claim 5, characterized in that the limiter
(L) comprises a series connection of another capacitor (C3) and another diode circuit
comprising a third diode (D3) and a fourth diode (D4), the series connection being coupled

between a second reference voltage source (V2) and the amplifier output.
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7. A processing unit (1) as claimed in claim 6, characterized in that the third (D3)
and the fourth diode (D4) are zener diodes coupled anti-parallel.

8. A display device (16) comprising a cathode ray tube (10) having a processing
unit (1) as claimed in claim 1 for generating a scan velocity modulation signal (DS); and
means (12) for modulating a scan velocity of an electron beam coupled to the output of the

unit (1).

9. A display device (16) as claimed in claim 8, characterized in that a converter
(14) is present for converting the modulation signal (DS) into a drive current for driving the
means (12) for modulating the scan velocity, the converter (14) having an input which is
coupled to the output of the unit (1), and an output which is coupled to the means (12) for

modulating the scan velocity.

10. A method of generating a scan velocity modulation signal (DS) wherein a
video signal (VS) is subjected to the successive steps of:

- coring;

- differentiating; and

- limiting an amplitude of the video signal (VS).
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