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SELF- ADAPTI NG VERTI CAL SCAN Cl RCUI T FOR RASTER- SCANNED CATﬁbSEng£§ Fﬁéé
DI SPLAYS. _This invention relates to a vertical scan circuit for a

rast er-scanned cathode ray tube (CRT) display, in particular to a circuit
whi ch all ows automatic picture hei ght adjustnent and centering for

di fferent screen formats. In raster-scan CRT video displays, an electron
beanm(s), is deflected and nodul ated to produce an image on the screen
"Hori zontal and vertical scan frequencies refer to the rate at” which the
beam can scan a single horizontal line or a conplete screen respectively:
bandwi dt h i ndi cates how fast the beam can be turned on or off. These
performance indices dictate the resolution of the display. Particul ar
functions require different resolutions or screen formats, that is the
nuber of char act el OhyBith s Bk CURA cFrchiBh ¥6{ Saie B POT |1 e or
hori zontal |ines per—screer. 'Urrqg—%#—sysrens—are—des|gned such

CATHODE RAY TUBE DISPLAYS.

This invention relates to a vertical scan circuit for a raster-scanned
cathode ray tube (CRT) display, in particular to a circuit which allows
automatic picture height adjustment and centering for different screen

formats.

In raster-scan CRT video displays, an electron beam(s), is
éeflected and modulatéd to produce an image on the screen. Horizontal
and vertical scan frequencies refer to the rate at which the beam can
scan a single horizontal line or a complete screen respectively:-
bandwidth indicates how fast the beam can be turned on or off. These
cerformance indices dictate the resolutioﬁ of the display. Particular
functions require different resolutions or screen formats, that is the
number of characters or ricture elements (pixels or pels) per line or
horizontal lines per screen. The majority of systems are designed such
that an individual display is configured for a particular screen
format. However, many standards have evolved, and attempts have been
made to provide one display capable of presenting data in several of

such formats.

The NEC Multisync II (tfademark) is an example of a multimode
éisplay, which can "lock inte" a range of formats: however, picture
height and centering need toc be reset menually for each one. US Patent
No. 4,574,279 describes & multiple format system in which horizontal
&nd vertical scan frecuencies are generated such that cne of two
formats can be selected, the same picture size being maintained by the
grplication of one cf twc preset voltages to height adjustment
circuits. IBM Technical Disclosure Bulletin Vol. 28, No. 12, pp.5603-4,
iliustrates a methoé ¢f increasing the number of vertical resolution

mcdes of a display without altering the horizontal scan rate: the width

¢f the video display enzble signal, which corresronds to the number of
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that an. individual display is configured for a particular screen fornmat.
However, many standards have evol veéd, and attenpts have been made to
provi de one display capabl e of presenting data in several of such formats.
The NEC Multisync Il (trademark) is an exanple of a nultinode display,
whi-ch can "lock into" a range of formats: however, picture height and
centering need to be reset manually for each one. US Patent No. 4,574,279

- describes a multiple format systemin which horizontal and vertical scan
frequenci es awsesggenerated such thatzone of two formats can be sel ected, the
sanme picture size being maintained by the application of one of two preset
vol tages to height adjustnment circuits. |1BM Technical Disclosure Bulletin

Vol . 28, MNo. 12, sziogtr%?sfigée c!h.ls?].aSt rait X m?er@s?dt ﬂpg rQL]sLJ)Eé Sasi N@abb& nunber

d
of verti cal resd] iy tering the horizonta
scan rate: the wiodtmtast tthﬁé’e’if‘lliféowd’rts‘ﬁ %/ltéﬁafﬂ’“e si gnal whi ch corresponds
to the nunber of :

Whilst it is cléar, therefore, that multiformat displays do exist,

nowhere in the prior art is the function fulfilled of automatic picture

height and centering for a wide range of non-preset screen formats.

In raster video displays, the vertical position of the electron
beam is controlled by the generation of deflection volitage signals, the
voltage value varying with time. A change in format could involve, for
example, varying the.duration of the active video time when data is
actually being displayed on screen. The essence of the present
invention is to provide means for automatically modifying the vertical
deflection signal such that the deflection vol;ages at the start and
end of the active video time are the same for differing screen formats;
that is the top and bottom marcins of the picture as cisplayed remain

constant.

According to one aspect of the present invention, automatic
picture height ané centering for different screen formats is achieved
by providing apparztus for controlling the vertical scan of a display
comprising

means for controlling the scan frequency;

means for generating a sigral, the duration cf which, corresronds

to the active video time;
means for generating a deflection voltage signal;

characterised in that it includes

means for generating signal pulses indicating when active video

U

time has started ané ended;
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REPLACED SHEETS  SG -2 - horizontal lines displayed, is converted to a
resi stance value and used to control the vertical position of the beam
Whilst it is clear, therefore, that nultiformat di spl ays do exist, nowhere
in the prior art is the function fulfilled of automatic picture helght and
centering for a wde range of non-preset screen formats. In raster video
di spl ays, the vertical position of the electron beamis controlled by the
generation of deflection voltage signals, the voltage value varying with
time. A change in format could involve, for exanple, varying the duration
of the acti¥e-8r¥Wéo ti me when data is actually bei ng di spl ayed on screen.
The essence of the present invention is to prOV|de nmeans for automatically

nDdlfylng the vertical deflection signal
means to store the deflection voltage at the start of active vicdeo

time;

means to compare said stored deflection voltage to a reference
voltage and subsequently to control the deflection voltage on flyback

such that a desired relationship is maintained between the two

voltages;

means to store the deflection voltage at the end of active video

time; and

means to compare said stored deflection voltage to another
reference voltage ané subsequently to modify the deflection voltage
signal such that a desired relaticnship is maintained between the twc

voltages.

According to another asrect of the invention a method is provicded
for controlling the position of a raster picfure by comparing the
deflection voltages at the start and end of active video time, to a
first and second reference voltage respectively, and subsecuently tc
mcdify the deflection signal so that desired relaticnships are
maintained between these deflection voltages and their corresponéing

reference voltages.

A specific example of the invention will now be described in

detail with reference to the acccmpanying diagrams, in which :-
Figure 1 is a block diagram of z vertical scan system;

Figure 2 shows the waveforms generated by the circuit blocks of

Figure 1. X1 and K2 are constants;

Figure 3 shows a typical ramp generation circuit;
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such t hat the deflection voltages at the start and end of the active video
time are the sane for differing screen formats; that is the top and bottom
mar gi ns of the picture as displayed remain constant. SUMVARY OF THE
INVENTION It is an object of the present invention to aneliorate one or
nor-e di sadvantages of the prior art. According to one aspect of the present
invention there is provided apparatus for controlling the vertical scan of
a display, the apparatus conprising: synchronisation nmeans for controlling
the scanning frequency; neans for generating a video duty cycl e signal
correspondi mgo-ea-adur ati on to the aetive video time; a ranp generation
circuit for generating a ranp deflection voltage signal; characterised in
that the apparatus conprises: a signal processor for generating, in

response to the vi dﬁg Ay Xnﬁiy&L&sSA gﬂ@ht @rscfeaértatﬁeltss ahdigb@ad i ve of when
the active video ti starts and g 1nd|cat|ve of when the active

video tinme ends™Eit §‘Els§%u§fﬂ'“|%§1dﬁ‘é ‘fy(g?e St¥Fi'ng-a first sanple off the
vol tage deflection signal in response to the start pulse; a first
differential anplifg;giref Dkhows the waveforms generated by the circuit shown in

Figure 4.

Figure 1 includes a ramp generation circuit (1) (see also Fig. 3)

configured to accept three inputs:-

a) a vertical synchronisation signal on line 2 to start the flyback

action,

b) a control signal on line 3 to contrel the level at which the ramp

flyback ends and forward scanning begins, and

c) a control signal on line 4 tc enable the forward siope of the

scanning ramp to ke variec. “

The output (5) of the ramp gereration circuit (1) (see Fig. 3} is
a ramp voltage as shown in Figure 2a. This ramp vcltage starts at &
maximum voltage ievel of Vmax, set by the control input. The voltacge
decreases or "raszps down" with time (t), until tm (the so-called "back
porch" time)} when lt reaches a voltage Vtm corresponding to the tecp
margin of the video picture as displayed. After a further time pericé
tv the ramp reaches a voltage level of Vbm, corresponéing to the kottem
margin of the video picture as displayeé. The ramp voltage continues to
fzll to a voltage Vmin, at which time tre vertical sync pulse (Fig. Ze)
resets the ramp and the cycle continues. By controlling the level of
Vmax and the forward scanning slope (dv/ét), it can be seen that the
levels of Vtm and Vbm can also be contrclled. A typical ramp generation
circuit is shown in Flgure 3. It produces a ramp by using a constant
current source using an NEN transistor (Q2) and a PNP transistor (Q3)
to discharge a capacitor (Cl). The constant current source is in turn
ccntrelled by the év/dt input (4). The ramp is reset by a field-effect

transistor switch (Ql) which, when triggered by the vertical sync



generati.ng a first error signal as a function of the difference between the
first sanple<and a first reference voltage; first feedback neans connected
to the ranp signal generator for determning a peak of the ranp defl ection
vol tage signal in response to the first error signal; second sanpling nmeans
for storing a second sanple of the voltage deflection signal in response to
the end pul se; a second differential anplifier for generating a second
error signal as a function of the difference between the second sanple and
a second reference voltage |ower than the first reference voltage; and

second feedhads-dgsgans connected tg the ranp signal generator for

determ ning the slope of the ranp deflection voltage signal in response to
t he second error signal .. According to another aspect of the present

i nvention there |s prOV|ded a_met hod for controll the vertical scan of a

di splay the nefHBat ¢bidpriedi AFMa9eD S BPRTHeF (He %°c n{°hE9fr Eterty;
generating a vicerdoelded Yy ¢hchbezord gnpat (8or responding in duration to the

A second block shown in Fig. 1 is that of the video duty cycle
signal processor (6) (see Fig. 4). The video duty cycle signal (V1},
which can be seen in Figures .2b and 5, indicates when data is being
presented on the screen.'THis signal can be sent dirééfly from the
logic on line 7 or, in an alternative embcdiment of the invention not
shown, can be codedﬂzgto the vertical sync signal (Fig. 2e), on line 2,
and separated'by the block (6) to produce the vertical video duty cvcle
signal. This is processed by the duty cycle signal processor, a typical
circuit and associated waveforms being shown in Figs. 4 and 5
respectively, to produce two signals as shown in Figures 2c andé 2¢, &
short pulse Vsl on line 8 indicating the time v1deo starts (the
beginning of active video time), and a pulse Vs2 on line 9, ipdicating

when the video ends, (the end of active video time).

A top margin control circuit (10) which supplies the control

signal on %ine 3 has three inputs:

a) the video signal start (Vsi), on lire 8,

b) the output signal of the ramp generatcr on line 5, and
c) a2 variable reference voltage (Vimrel)

In order for the top and bottom of the pictufe toc remain in the
same place for different screen formats, reference voltages Vtmrsf and
Vbmref are defined. These are, or have a known relationship to, the
deflection voltage values that corresponc to the desired top and bottom'
of the screen region where data is actually to be displayed. They czan
be varied, depending on the physical screen size of the monitor tut,

once set, would be ccnstant for a particuliar display



-3- active video tine; generating a ranp deflection voltage signal;
generatimng, irn response to the video duty cycle signal, a start pulse

i ndicative of when the active video tine starts and an end pul se indicative
of when the active video tine ends; storing a first sanple of the voltage
deflection signal in response to the start pul se; generating a first error
signal as a function of the difference between the first sanple and a first
reference voltage lower than the first voltage reference; determning a
peak of the ranp deflection voltage signal in response to the first error
signal; storing a second sanple of the voltage deflection signal in
response toukdr€8®nd pul se; generatieng a second error signal as a function
of the difference between the second sanple and a second reference voltage;
and determ ning the slope of the ranp deflection voltage signal in response

to the second e”orwh§'r9£baLxgnQE§10ﬂnBTsJ g\lfg:u;EUEa PJ?&EEEBREH)%@' MENT(S) A

spécific exanple of the invention wl descri pbed etail with

ref erence to th%"%‘if’c&%e‘?ﬁﬁ"ﬁﬁ%ﬁ“éﬁ‘?aﬁ% “ﬁ? Wﬁ‘? pme pulse. This forms =

sample and hold circuit, storing the value of the ramp voltage at the
time Ttm, this being the level of the top margin voltage Vtm. This is
fed into a differential amplifier (13) that compares this voltage to
the reference voltage, Vimref. The difference between these constitutes
an error signal that is amplified with appropriate freguency compens-
ation and is fed back on line 3 to the ramp generator to control the

maximum voltage after flyback.

A similar "sample, hcld ané control" circuit (14) controls the
bottom margin, wherein it is fed with the video end signeal Vs2 on line
9 and samples the ramp voltace at the time (Ttm + Tv), thus sampling
the level of Vbm. This is again compared to a second reference voltage
Vbmref, the resulting output being fed back on line 4 to control the
ramp slope (dv/dt). By controlling koth the slore and the Vmax on
flyback, the same relationships between Vim and Vtmref and between Vbm

and Vbmref can be maintaired autcmatically for a wide-range of screen

formats.
In this fashion the ebove circuit blocks 1, 6, 10 and 1! cperating
together form a uua‘ control system capable of maintaining accurate

height and picture posxhlon over a wide range of formaus The ramp
voltage on line 5 , is coupled via a DC amnllfler (1‘) to the vertical
deflection yoke (16) of a display, the vertical scan frecuency range

employed being from 30Ez to 1COEz.

Despite there being additional circuitry in the system described
compared to a basic verticasl deflection stage, its complexity and
component count are very similar to 2 multiple fixed mcde scan circuit
which requires demultiplexors ané multiple adjustments, or close
tolerance resistor networks. The performance of thé present svstem is

also theoretically more accurate than a multiple fixed mode scan
cirenit and has the additional advantage of being unlimiteé for use

with future or specialised format standards. Being of lcw pcwer signal



Figure 1 is a block diagramof a vertical scan system Figure 2 shows the
wavef orns generated by the circuit blocks of Figure 1. Kl and K2 are .
constants; Figure 3 shows a typical ranp generation circuit; UK9- 88- 001
4 Figure 4 illustrates a circuit for generating top and bottom nmargin
pul-ses froma video duty cycle signal; Figure 5 shows the waveforns
generated by the circuit shown in Figure 4. Figure 1 includes a ranp
generation circuit (1) (see also Fig. 3) configured to accept three

i nputs:- a) vke-aswetti cal synchronisation signal on line 2 to start the

fl yback

operation, this circuit function could readily be encorporated into an
integrated circuit. The references to top and bottom margins, being of
DC nature, could be controlled by digital to analoque converters if a

digital set up procedure were required.

Although a vertical scan circuit has been described, it is obvious
that the same principles could also be applied to the horizcntal scan
circuit, the reference to top and bottcm of the picture being replaced

by reference to the left and right hand margins.



action, b)" a control signal on line 3 to control the level at which the
ranp flyback ends and forward scanning begins, and c) a control signal on
line 4 tc enable the forward sl ope of the scanning ranp to be varied. The
output (5) of the ranmp generation circuit (1) (see Fig. 3) is a ranp
vol-tage as shown in Figure 2a. Th s ranp voltage starts at a maxi num

vol tage | evel of Vmax, set by the control input. The voltage decreases or
"ranps down" with time (t), until tm (the so-called "back porch" tine) when
i't reaches a"%6%&%je Vt m correspond?ng to the top margin of the video
picture as displayed. After a further time pericd tv the ranp reaches a

vol tage | evel of Vbm corresponding to the bottommargin of the video

pi cture as di spleaypd. The ranp vol tage continues to fall to a voltage Vm n,
at which time the vertical sync pulse (Fig. 2e) resets the ranp and the
cycle continues. By controlling the | evel of

1. Apparatus for controlling the vertical scan of a display

comprising;
means for controlling the scan frequency;

means for generating a signal, the duration of which correspcnds

" to the active video time;

means for generating a deflection voltage signal;

characterised in that it includes

means for cenerating sicnal pulses (Vsl ané Vs2) indicating when

active video time has started and ended;

means to store & first deflection voltage (Vim) at the start of

active video time;

means to compare saié first storedé deflecticn voitage (Vim) to a
reference voltage (Vtmref) ané subsequently to ccntrocl the deflecticn
voltace on flyback such that a desired relationship is maintaired

cetween the two voltages;

rezans to store a seconé deflecticn voltage (Vbm) &t the end of
active video time; and

means to compare said second stored deflection voltage (Vem) to
nother reference voltage (Vbmref) and subsequently to modify the
éeflection voltage signal such that a desired relationship is
maintzined between the two voltages.

2. Apparatus as.claimed in claim 1, wherein the meazns for cenerating

rhe Geflection volitage signal is a ramp generation circuit (1);

This St Hae e eplced - OO AN VT




Vmax and the forward scanning slope (dv/dt), it can be seen-that the |evels
of Vtmand Yom can al so be controlled. A typical ranp generation circuit is
shown in Figure 3. It produces a ranp by using a constant current source
using an NPN transistor (@) and a PNP transistor (@) to discharge a
capacitor (Cl). The constant current source is in turn controlled by the
dv/dt input (4). The ranp is reset by a field-effect transistor switch (Ql)

whi ch, when ggolg@gged by the vertiocal sync. UK9- 88- 001
5 signal (Fig. 2e), recharges the capacitor (Cl) to the voltage, Vmax, as
controlled by the second input (3). A second block shown in Fig. 1 is that

[ [ see Fig. 4). The video dut
g;cf ges:“gﬁgf ((jtl/g?}/, CXp%Lreatgsl gsn%!.a gdognegl.sa% 1(, 61)n w&ich the sglgnal)pulses Vsi, y

Vs2 are separated form the active video time signal by a video duty

cycle signal processor (6);

4. Apparatus as claimed in any of the above claims, where the mezns
for storing the voltage at the start of active video time is a

capacitor (11) fed via a switch (12) activated by the video start pulse

(vsl).

5. Apparatus as claimed in claims 1 to 3, wherein the means for
storing the voltage (Vbm) at the end of active video time is a

capacitor (17) fed via a switch (18) activated by the viceo end pulse

(Vs2).

rd
Kol

!)I

6. Apparatus as claimed in claim 1 where the voltzge cempariscn

controlling means are differsntial amplifiers (13 and 19).

7. Apparatus as claimed in claima 1 and 2, in which the deflecticn
signal is coupled via a DC amplifier (15) to the vertical deflection

ycke (16) of a display.

8. Apparestus as claimed in claim 1 where the scan frequency is within
the range 30Hz tc 100Hz.

S. A method for controiling the positicn of a raster picture by
comparing the deflecticn voltages at the start (Vim) and end (Vikm) of
active video time, to & first (Vimref) and second (Vbmref) reference
voliage respectively, and subseguently to modify the deflection signzl
so that desired reslationships are maintained between these deflectiocn

voltages and their corresponéing reference voltages.
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whi ch can be seen in Figures 2b and 5, indicates when data is being
presented op the screen. This signal can be sent directly fromthe |ogic on
line 7 or, in an alternative enbodi ment of the invention not shown, can be
coded into the vertical sync signal (Fig. 2e), on line 2, and separated by
the block (6) to produce the vertical video duty cycle signal. This is
processed by the duty cycle signal processor, a typical circuit and
associ at ed waveforns being shown in Figs. 4 and 5 respectively, to produce
two signals as shown in Figures 2c and 2d, a short pulse Vsl on line 8

i ndi cating the"#E%% deo starts (thelbhegi nning of active video tine), and
a pulse Vs2 on line 9, indicating when the video ends, (the end of active
video tine). A top margin control circuit (10) which supplies the control
signal on |line 3 has thrseer-hoapriiNG VERTXCAL ddal CYRQUED FGH BASEER-SOAMNED (Vs1), on
line 8, b) t he out put signal of hh6od RIWrBENRERRGS on line 5 and

" ABSTRACT

) A vertical scan circuit for a display is described which allows
automatic picture height and centering. The deflection voltages &t the
start and end of active video time, are stored by capacitors fed via
switches activated by signal pulses. These stored voltages are ccmpared
to margin reference voltages Vtmref and Vbmref which correspond to the
desired top and bottem of the picture as displayed for & particular
monitor. The maximum deflection voltage on flyback (Vmax) and the slope
of the signal (dv/dt) are adjusted so.that the tecp margin voltage (Vem)
and the bottom margin voltage (me), bear cdesired relaticnships %o
these reference voltages (Vtmref and Vbmref respectively), thus
ensuring that the tcp and bottom of the picture as displaved remzins

constant for different screen formats.
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c) a variable reference voltage [err] In order for the top and bottom of
the picture-.tQ remain in the sane place for different screen formats,
reference voltages Vtnref and Vbnref are defined. These are, or have a
known rel ationship to, the deflection voltage values that correspond to the
desired top and bottom of the screen region where data is actually to be

di spl ayed. They can be varied, depending on the physical screen size of the
noni tor but, once set, would be constant for a particular display. !

UK9- 88- 001 6 The ranp signal on line 5is fed into a
capacitor (11) via a swtch (12) activated during the video start tine

pul se. This forms a sanple and hold circuyp, storing the value of the ranp

vol tage at the

Vsi
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time Ttm this being the level of the top margin voltage Vim This is fed
into a differential anplifier (13) that conpares this voltage to the

ref erence voltage, Vtnref. The difference between these constitutes an
error signal that is anplified with appropriate frequency conpens- ation
and is fed back on line 3 to the ranp generator to control the maxi num
voltage after flyback. A simlar "sanple, hold and control" circuit (14)
controls the bottommnargin, wherein it is fed with the video end signal Vs2
on line 9 and sanples the ranp voltage at the tinme (Ttm+ Tv), thus
sanpling the level of Vbm This is again conpared to a second reference

vol tage Vbnref, the resulting output being/mMed back on line 4 to control
the ranp slope (dv/dt). By controlling both the slope and the Vmax on

fl yback, the sane rel gti onshi ps between Vit mand Vtnref and between Vbm and
Vbnr ef can be naintaL%e autamat {;gally for a w de-range of screen formats.

me(=K1meréf)

a)

Vbm
(=K2 Vbmref)

~-—--Vmin

=
=
l:

FIG. 2



In this fashion the above circuit blocks 1, 6, 10 and 14 operating together
forma dual _control system capable of maintaining accurate hei ght and

pi cture position over a wide range of formats. The ranp voltage on line 5 ,
is coupled via a DC anplifier (15) to the vertical deflection yoke (16) of
a display, the vertical scan frequency range enployed being from30Hz to
I00Hz. Despite there being additional circuitry in the system described
conpared to a basic vertical deflection stage, its conplexity and conponent
count are very simlar to a multiple.fixed node scan circuit which requires
demul ti pl exors and nmul tiple adjustnents, 3¢ close tol erance resistor
networ ks. The performance of the present systemis also theoretically nore
accurate than a nultiple fixed node scan circuit and has the additional
advant age of being unlim-ted for use with future or specialised fornmat
standards. Being of | ow power signal
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UK9- 88- 001 7 operation, this circuit function could
readily he.gngorporated into an integrated circuit. The references to top
and bottom margins, being of DC nature, could be controlled by digital to
anal ogue converters if a digital set up procedure were required. Al though a
vertical scan circuit has been described, it is obvious that the sane
principles could also be applied to the horizontal scan circuit, the
reflerence to top and bottom of the picture being replaced by reference to
the left and right hand margins. CLAI%§Z
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1. Apparatus for ‘controlling the vertical scan of a display, the
appar at us conprising: synchronisation meahs for controlling the scanning
frequency; nmeans for generating a video duty cycle signal corresponding in
duration to the active video tinme; a ranp generation circuit for generating
a ranp deflection voltage signal; characterised in that the apparatus
conprises: a signal processor for generating, in response to the video duty
cycle signal, a start pulse indicative of _when the active video tine starts
and an end pulse i ndi cative of when the a&ive video tine ends; first
sanpling nmeans for storing a flrst sanpl e off the voltage deflection si gnal

in response to ¢ ?flf‘Af’Tﬁ\'fH} ’f‘ICfAIL b Hlﬁé 'F%R yois B Tof\
generating a fi'fst error sig a as SRR AN Reen the
first sanple and a first ref e@éﬁ&@ﬂﬁl%‘é@UBEm$PEA¥§back means connect ed

to the ranp S|gnal generator for determning a peak of the ranp deflection

vol t age si § E response to the first error signal; second sanpling nmeans
for stori r{gB nd sanpl e of the voltage defl ection signal

A vertical scan circuit for a display is described which allows automatic
picture height and centering. - The deflection voltages at the start and end of active video
time, are stored by capacitors (11,17) fed via switches (12,18) activated by signal pulses.
These stored voltages are compared to margin reference voltages Vtmref and Vbmref which
correspond to the desired top and bottom of the picture as displayed for a particular
monitor. The maximum deflection voltage on flyback (Vmax) and the slope of the signal
(dv/dt) are adjusted so that the top margin voltage (Vtm) and the bottom margin voltage
(Vbm), bear desired relationships to these reference voltages (Vtmref and Vbmref
respectively), thus ensuring that the top and bottom of the picture as displayed remains
constant for different screen formats.

Fig. 1
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prior art is the function fulfilled of automatic picture height and centering for a wide
range of non-preset screen formats. '
In raster video displays, the vertical position of the electron beam is controlled by
the generation of deflection voltage signals, the voltage value varying with time. A
change in format could involve, for example, varying the duration of the-active video
time when data is actually being displayed on screen. The essence of the present
~ invention is to provide means for automatically modifying the vertical deflection signal
such that the deflection voltages at the start and end of the active video time are the same
for differing screen formats; that is the top and bottom margins of the picture as
displayed remain constant.
SUMMARY OF THE INVENTION
It is an object of the present invention to ameliorate one or. more disadvantages of
the prior art. _
. According to one aspect of the present invention there is provided apparatus for
' éontrolling the vertical scan of a display, the apparatus comprising: synchronisation
means for controlling the scanning frequency; means for generating a video duty cycle
signal corresponding in duration to the active video time; a ramp generation circuit for
generating a ramp deflection voltage signal; characterised in that the apparatus
comprises: a signal processor for generating, in response to the video duty cycle signal,
a start pulse indicative of when the active video time starts and an end pulse indicative of
when the active video time ends; first sampling means for storing a first sample off the
voltage deflection signal in response to the start pulse; a first differential amplifier for
generating a first error signal as a function of the difference between the first sample and
a first reference voltage; first feedback means connected to the ramp signal generator for
determining a peak of the ramp deflection voltage signal in response to the first error
signal; second sampling means for storing a second sample of the voltage deflection
signal in response to the end pulse; a second differential amplifier for generating a
second error signal as a function. of the difference between the second sample and a
second reference voltage lower than the first reference voltage; and second feedback
means connected to the ramp signal generator for determining the slope of the ramp
deflection voltage signal in response to the second error signal.
According to another aspect of the present invention there is provided a method for
_ controlling the vertical scan of&'afdisplay the method comprising: controlling the
scanning frequency; generating a video duty cycle signal corresponding in duration to the



generator conprises a capacitor; a current source connected to.the
capacitor and controlled By the error signal to discharge the capacitor
and a switch for selectively connecting the capacitor to the first error
signal to recharge the capacitor in response to a synchronisation pul se
fromthe synchroni sati on neans. 5. Appp%gtus as clained in any preceding
clai mwherein the scan frequency is in the range 30Hz to 100Hz. 6.
Apparatus as clained in any preceding claimin which the ranp deflection
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lower than the first voltage reference; determining a peak of the ramp deflection voltage
signal in response to the first error signal; storing a second sample of the voltage
deflection signal in response to the end pulse; generating a second error signal as a
function of the difference between the second sample and a second reference voltage; and
determining the slope of the ramp deflection voltage signal in response to the second

error signal.

3

to the accompanying diagrams, in which:
Figure 1 is a block diagram of a vertical scan system;
Figure 2 shows the waveforms generated by the circuit blocks of Figure 1. K1 and
K2 are constants; '
Figure 3 shows a typical ramp generation circuit;



pul se indicative of when the active video tine ends; storing a first sanple
of the voltage deflection signal in response to the start pulse; generating

a first error signal as a function of the difference between the first
sanple and a first reference voltage |ower than the first jﬁlmg II "ru"””m
ref'erence; determning a peak of the ranp deflection voltage"sfgl i
response to the first error signal; stofing a second sanple of the voltage
defl ection signal in response to the end pul se; generating a second error

signal as a function of the di fferencgl_pﬁwgen t he second sanple and a
second reference vol tage; and determ ning e slope of the ranp deflection

vol tage signallin ASSRas efok Ocditls®RE AR wfticAl sl a display, the apparatus
) comprising: synchronisation means for controlling the scanning frequency; means for
generating a video duty cycle signal corresponding in duration to the active video time; a
ramp generation circuit for generating a ramp deflection voltage signal;
characterised in that the apparatus comprises:

a signal processor for generating, in response to the video duty cycle signal, a start
pulse indicative of when the active video time starts and an end pulse indicative of when
the active video time ends;

first sampling means for storing a first sample off the voltage deflection signal in
response to the start pulse;

a first differential amplifier for generating a first error signal as a function of the
difference between the first sample and a first reference voltage;

first feedback means connected to the ramp signal generator for determining a peak
of the ramp deﬂectién voltage signal in response to the first error signal;

second sampling means for storing a second sample of the voltage deflection signal
in response to the end pulse; |

a second differential amplifier for generating a second error signal as a function of
the difference between the second sample and a second reference voltage lower than the
first reference voltage; and

second feedback means connected to the ramp signal generator fqr determining the
slope of the-ramp déﬂ'e;:tion voltage signal in response to the second error signal.

2. Apparatus as claimed in claim 1, wherein the first sampling means comprises
a capacitor fed by a switch activated by the start pulse..

3. Apparatus as claimed in claim 1, wherein the second sampling means

comprises a capacitor fed by a switch activated by the end pulse.
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4. Apparatus as claimed in any preceding claim, wherein the ramp signal
generator comprises a capacitor; a current source connected to the capacitor and
controlled by .the error signal to discharge the capacitor; and a switch for selectively
connecting the capacitor to the first error signal to recharge the capacitor in response to a
synchronisation pulse from the synchronisation means. |

5.  Apparatus as claimed in any preceding claim wherein the scan frequency is in
the range 30Hz to 100Hz.

6.  Apparatus és claimed in any preceding claim in which the ramp deflection
voltage signal is coupléd via a DC amplifier to the vertical deflection yoke of a display.

7. A method for controlling the vertical scan of a display the method
comprising:

controlling the scanning frequency;

generating a video duty cycle signal corresponc}ing in duration to the active video
time;

generating a ramp deflection voltage signal; generating, in response to the video
duty cycle signal, a start pulse indicative of when the active video timé starts and an end
pulse indicative of when the active video time ends;

storing a first sample of the voltage deflection signal in response to the start pulse;

generating a first error signal as a function of the difference between the first
sample and a first reference voltage lower than the first voltage reference;

determining a peak of the ramp deflection voltage signal in response to the first
error signal; | |

storing a second sample of the voltage deflection signal in response to the end
pulse;

generating a second error signal as a function of the difference between the second
sample and a second feference voltage; and deferminin'g the slope of the ramp deflection

voltage:signal in response to the second error signal.



