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Display device comprising a deflection unit

BACKGROUND OF THE INVENTION

The invention relates to a color display device comprising a cathode ray tube,
means for generating at least one electron beam, a display screen, and a deflection unit for
generating deflection fields for deflecting electron beam(s) across the display screen, and
magnetic field-generating means at or near a display screen-facing end of the deflection unit

to reduce raster distortions.

US-A-4,746,837 discloses a color display device having a deflection unit, in
which a number of pole shoes are arranged around the deflection unit and at the side of the
deflection unit facing the display screen. A pincushion-shaped distortion of the deflection
field is formed between the pole shoes. Said pincushion distortion provides for a raster
correction.

| Although the known devices and similar devices in which magneﬁc correction
fields are provided substantially reduce raster errors especially in the corners of the display
screen, remaining raster errors are still noticeable, especially at 0.5 N and 0.5 S of the display

screen.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a display device having a deflection
unit in which improved raster corrections are obtainable.

To this end, in accordance with an aspect of the invention, the display device
according to the invention is characterized in that the magnetic field-generating means
comprise correction coils and means for supplying said correction coils, in operation, with a
correction current, the ratio between the correction current and the vertical deflection current
being a function of the vertical deflection and being less for full vertical deflection than for

half vertical deflection.
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The invention is based on the recognition that, when a correction field, for
which the strength is proportional to the strength of the vertical deflection field, is generated
independently of the vertical direction (as is the case in the prior art because the poles divert
the flux of the vertical deflection coils and thus the strength of the correction field is directly
proportional to the vertical deflection field), it is possible to correct for raster distortions at
the top and bottom (North and South) of the display screen, but raster corrections at positions
between the bottom and top of the display screen and the East-West axis of the display screen
are less than optimally performed. In the display device and deflection unit in accordance
with the invention, the ratio of the current through the correction coils and the current
through the vertical deflection coils is less for full vertical deflection than for half vertical
deflection.

This enables the correction coils to better influence the inner pincushion errors
(i.e. around 0.5 North and South vertical deflection) as well as the geometry along the edges.
An improved raster correction is thereby obtainable.

Preferably, said ratio of the currents at half the vertical deflection is between
1.5 and 2.5 times larger than that at full vertical deflection.

Preferably, the delay time between the current through the correction coils and
the current through the vertical deflection coils after fly-back is less than 400 psec, preferably

less than 300 psec. A larger delay time introduces raster distortions in North or South.

BRIEF DESCRIPTION OF THE DRAWINGS

These and further aspects of the invention will be explained in greater detail
by way of example and with reference to the accompanying drawings, in which

Fig. 1 is a display device

Fig. 2 is a sectional view of a deflection unit comprising compensation coils.

Fig. 3 shows schematically a circuit for a display device in accordance with
the invention

Fig. 4 illustrates the current through the compensation coils in relation to the
current through the vertical deflection coils.

Figs. 5A and 5B illustrate the raster correction with and without use of raster
correction coils.

The Figures are not drawn to scale. In general, like reference numerals refer to

like parts.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

A color display device 1 (Fig. 1) includes an evacuated envelope 2 comprising
a display window 3, a cone portion 4 and a neck 5. Said neck 5 accomodates an electron gun
6 for generating three electron beams 7, 8 and 9. A display screen 10 is present on the
innerside of the display window. Said display screen 10 comprises a phosphor pattern of
phosphor elements luminescing in red, green and blue. On their way to the display screen, the
electron beams 7, 8 and 9 are deflected across the display screen 10 by means of a deflection
unit 11 and pass through a shadow mask 12 which is arranged in front of the display window

3 and comprises a thin plate having apertures 13. The shadow mask is suspended in the

- display window by means of suspension means 14. The three electron beams converge and

pass through the apertures of the shadow mask at a small angle with respect to each other
and, consequently, each electron beam impinges on phosphor elements of only one color. In
Fig. 1 the axis (z-axis) of the envelope is also indicated.

Fig. 2 is a sectional view of a deflection unit in accordance with the invention.
Said deflection unit comprises two deflection coil systems 21 and 22 for deflecting the
electron beams in two mutually perpendicular directions. Coil system 21 comprises coils for
the vertical deflection (deflection with relatively low frequency) of the electron beams. In this
exarnpie, the deflection unit further comprises a yoke 23. Said yoke is made of a soft-
magnetic material. Compensation coils 24 are arranged around the display device, in this
example on the deflection unit 11. In this example, compensation coils 24 are fitted into a
holder 25. Means 27 are provided to supply coils 24, in operation, with a current of the same
frequency as the vertical deflection current though coils 21.

Fig. 3 illustrates schematically a circuit for a display device in accordance with
the invention. The frame current generator 31 supplies a current I; through the vertical
deflection coils 21 which, in this example, are placed in parallel with a resistor 26. The
correction coils 24 are coupled to the deflection coils, but two Zener diodes Z; and Z, and, in
this example, a resistor 27 are placed parallel across the correction coils. These Zener diodes
are chosen to be such that the current Ip4 through the correction coils 24 is topped at a
maximum current value.

Fig. 4 shows schematically the currents I; and I»4 as a function of time.
Initially, Io; and L4 are equal. Above a certain threshold value I for Ipg, the current Ip4 is
held at a fixed value Iys. The ratio between the two currents thus starts at 1 up to a certain

deflection, whereafter it is reduced.
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Figs. 5A and 5B show schematically raster errors without application of raster
correction coils 24 (Fig. 5A) and with correction of error coils (Fig. 5B), but with a constant
ratio between the vertical deflection current and the current through the correction coils (i.e.
I1/Lb4 is a constant value). Fig. 5A shows considerable raster errors. Raster errors up to 3 mm
at full deflection may occur, which are clearly visible. As can be seen in Fig. 5B, the raster
errors can be reduced to negligible values at full deflection (North and South) but some raster
errors are left at 0.5 N and 0.5 S (typically of the order of 0.5 té 1 mm which is still visible).
By sending more current through the correction coils 24 (or by using more turns), the raster
errors at 0.5 N and 0.5 S can be reduced, however, at the expense of introducing raster errors
at full deflection, because over-correction would occur.

The inventors have realized that the raster errors can be better corrected by
reducing the ratio between the currents I4 and Ly, i.e. such that, relative to the deflection
current, the current through the correction coils 24 at full vertical deflection is less than that
at half vertical deflection. Making use of the invention, with a ratio at full deflection which is
less than a ratio at half deflection in this example, the raster errors can be reduced to such an
extent that they are no longer visible on this scale.

The vertical deflection current exhibits a sudden change from full deflection in
one direction to full deflection in the opposite direction. This change is called the ‘fly-back’.
In Fig. 4, the fly-back is shown by the steep step 42. There will be a time delay depending on
the circuit used and indicated in Fig. 4 by At between the currents I»; and Iy, directly
following fly-back. Current I; shows a value directly before fly-back and reaches a
maximum value after fly-back. The difference between them is Al as indicated in Fig. 4. The
delay time At is calculated as the time between the start of the fly-back and the point at which
roughly 90% of this difference is reached. This delay time is preferably less than 400
microseconds, preferably even less than 300 microseconds. Larger values for the time delay
result in currents Ip4 directly after fly-back (i.e. at full North deflection) which are less than
wanted. The time delay time depends on the RC time of the circuit chosen (inclusive of the
correction coils) and can be theoretically calculated and/or experimentally determined.

It will be clear that many more variations, within the scope of the invention,

are possible to those skilled in the art.
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CLAIMS:

1. A color display device comprising a cathode ray tube, means for generating at
least one electron beam (7,8,9), a display screen (10), and a deflection unit (11) for
generating deflection fields for deflecting the at least one electron beam (7,8,9) across the
display screen (10), and magnetic field-generating means (24,27) at or near a display screen-
facing end of the deflection unit (11) to reduce raster distortions, the magnetic field-
generating means (24,27) comprising correction coils (24) and means (27) for supplying said
correction coils, in operation, with a correction current (I4), the ratio (I21/124) between the
correction current(l,4) and the vertical deflection current(I,;) being a function of the vertical
deflection and being less for full vertical deflection (N or S) than for half vertical deflection
(0.5N or 0.5S).

2. A color display device as claimed in claim 1, wherein the ratio (I21/I24) at full

deflection is between 0.66 and 0.4 times the ratio at half vertical deflection.

3. A color display device as claimed in claim 1, wherein a delay time (At)
between the current through the correction coils (Io4) and the current through the vertical

deflection coils (Ip1) after fly-back is less than 400 psec, preferably less than 300 psec.
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