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| nventi on The pr esent i nvention rel at es to - .technol ogy concerned
Wi th di spl aying video data on a TV screen. 5 Background of the Invention
Vi deo data generated by a conputer is displayed on a conputer nonitor and
Is specifically formatted for such display.:Because the video data
generated by a conputer is in 10 a format which is not conpatible with

t he el ectroni cs 20CONTROLLER FOR(PROVILING: TTIMING (8 ZGNALSI cROR| N IDE® IAPA ed

by conputer (fags;dnst (A video controller) on a TV screen. Devices
whi ch have bee 3 sl M%#ﬂcl this 15 probl em receive video

data from.the coff® er PEARENY pi dAVORtE®OR ur €l ad®@®l ette® f r SAChnalogy it

in menory and reeficedieg tittH gy iy Wikieb CRIR0SA & SIgNddredA. itS
normal capacity _a.TV. receiy Vi deo datt.a through an RF input, the data is
fed to an t < e a decoder which denodul ates

the video data aiWddeo data generated by a computer is displayed on a
computer monitor and is specifically formatted for such

display.
Because the video data generated by a computer is in
10 a format which is not compatible with the electronics of
a TV it is not possible to d&isplay video data generated
by computer (for instance a VGA video controller) on a TV
screen. . . ' -
Devices which have been developed to overcome this
15 | problem receivé video data from the computer and
typically capture a complete frame, store it in memory
and redisplay the information via a composite signal. 1In
its normal capacity a TV receives video data through an
RF input, the data is fed to an RF tuner and from there
20 to a decoder which demodulates the video data and
converts it to a form which is receivable by the TV
screen driver. The video data which is sent to the
decoder from the tuner is in a preconfigured format which
‘ is compatible with the TV. Because the decoder formats
25 all the received information so that it can be'displayed
on the TV screen video data from a computer source is
processed so that it is in a digitised form which can be
interpreted by the TV decoder. ,
Because of the amount of processing required of the
30 - computer generated video signals, it has not been
' possible to produce a picture of sufficient quality when
it is ultimately displayed on a TV screen. In addition
to this because there are three types of TV being used
throughout the world, these being the NTSC, PAL and SECAM
35 systems, the problem of producing a device that
interfaces ‘a computer and TV screen is further
compounded.



converts it to a formwhich is receivable by the TV screen driver. The
video data which is sent to the decoder fromthe tuner is in a

pr econf i Woros#3836r rat which is conpatible with the TV. BeRGIIAEIY00d48]ecoder
formats 25 all the received information so that it can be displayed on
the TV screen video data froma conputer source is processed so that it is
in a digitised formwhich can be interpreted by the TV decoder. Because of
t he amount of processing required of the 20 - conputer generated video
signals, it has not been possible to produce a picture of sufficient
qual ity when it isBekausat ¢ify theptaged igvod ved seitlenfindingadi @¢vhceo
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further C0ﬁDOuﬂ@@ﬁputermﬁo&&tGQBQcher than the other way around.

PCT/AU95/QO448 The present invention provides an alternative method
of interfacing uniquely formatted computer generated
video data with a TV screen.

Summary of the Invention

According to one aspect of the present there is

10 provided a controller for synchronising video signals for
diéplay on a TV screen comprising:

a horizontal input storage means for receiving a
horizontal synchronisiﬁg signal of a first sequence for
computer generated image data;

15 a vertical input storage means for receiving a
vertical synchronising signal of a second sequence for
computer generated image data;

a first processor means for generating horizontal
synchronising signals of a third sequence and a vertical

20 synchronising signals of a fourth sequence;

and a second processing means for combining the
horizontal synchronising signal of the first sequence and
the horizontal synchronising of the third sequence to
generate a horizontal synchronising signal of a fifth

25 sequence and for combining the vertical synchronising
signal of the second sequence with the vertical
synchronising signal of the fourth sequence to generate a
vertical synchronising signal of a sixth sequence;

wherein the horizontal synchronising signal of the

30 fifth sequence and the vertical synchronising signal of
the- sixth sequence generated by the second processor
means are arranged to provide timing sequences for image
data generated by a computer whereby the image data can
be displayed on a TV screen.

35 . According to another aspect of the present invention
there is provided a method of synchronising image data
for display on a. TV screen, the method comprising the
steps of receiving a horizontal synchronising signal of a



+2- Because of the cost involved with finding a device which will interface
a conput {’]ﬂ TV screen, it has been considered nore f ‘RJé ({R&?

di spl ay %QP\\%I eggdata on a conmputer nonitor rather than thg&gﬂl’ &l

around. 5 The present invention provides an alternative nethod of

i nterfacing uniquely formatted conputer generated video data with a TV

screen. Summary of the Invention According to one aspect of the present
there is 10 provi ded a controller for s'yr?‘ch‘roni sing video signals for

di splay on a TY, ee onprisiLng; LiZ al nput st orage ans _for
receiving a ho%lll;%%t aﬁnecgli/eg%'ner o%ilgglbﬁgaglgSnacﬂg’r %°ﬁf‘?‘?§?rs§&&8%8§e ortMage
conmput er gener@add inmpiving; alyertical asynehtronising ngecondt csegeendreans
for receivi ngaseo&ﬁaEéaalwi%nn%reg_@osdpﬁ&e% YadlerBir i S SRWNGER A

conput er generated 1 mage data; a first procéssor neans tTOr generatin
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synchroni séng sygohArsnakiagf midginlequ€nce; third sequence and vertical

synchronising signals of a fourth sequence using a second

processor means for combining the horizontal
synchronising signal of the first sequence and the
horizontal synchronising signal of the third sequence and'
10 for combining the vertical synchronising signal of the
second sequence with the vertical synchronising signal of
the fourth sequence to generate horizontal synchronising
signals of a fifth sequence and vertical synchronising
signals of a sixth sequence respectively and outputting
15 the horizontal synchronising signals of the £ifth
sequence and vertical synchronising signals of the sixth
sequence to provide 'timing sequences for computer
generated image data whereby the image data can be
dli.splayed on an electronic display.
20 According to a further aspect of the present
invention a system for interfacing a VGA controller and a
TV screen, the system comprising an interface unit which
is arranged to have its inputs connected with horizontal
and vertical synchronising signals generated by the VGA
25 controller and image data generated by the VGA
controller, and its outputs connected to the driver of a
TV screen, whereby in use image data transmitted by the
VGA controller to the interface unit is arranged to be
reformatted and synchronised to the timing regquirements .
30 -of the TV screen driver with which the interface unit is
connected, whereby image data transmitted by the VGA
controller can be displayed on a TV screen.
According to yet another aspect of the present
invention a controller is provided for synchronising
35 video signals for display on a TV screen, the controller
comprising a first input for receiving a horizontal
synchronising signal associated with a video signal, a
second input for receiving a vertical synchronising



and a second processing neans for conmbi ning the horizontal synchronising |
signal of the first sequence and the horizontal synchronising of the third

sequence twodghsyzgt e a horizontal synchronising signal of peiAddsibosds
sequence and for conbining the vertical synchronising signal of the
second sequence wth the wvertical synchronising signal of the fourth
sequence to generate a vertical synchronising signal of a sixth sequence;
wherei-n the horizontal synchronising signal ,of the 30 fifth sequence and
the vertical synchronising signal of the sixXth sequence generated by the
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synchron|S|ng S
output to a driver of a TV.

Preferably the horizontal synchronising signal and
vertical synchronising signal are received from a
computer VGA. '

Preferably the controller is an interface unit which

10 is arranged to interconnect a computer and TV screen.

The interface unit may comprise an internal clock
which is arranged to be Combined with the wvertical and
horizontal synchronising signals in the processor to
produce the combined synchronised signal.

15 The combined synchronising signal may be a
| tessellated signal.

The interface unit preferably comprises a third
input for receipt of a clock signal to be combined with
the horizontal and vertical synchronising signals to

20 produce the combined synchronising signal.

Preferably the controller comprises a fourth, f£ifth
and sixth input for red, green and blue video signals and
second, third and fourth outputs for outputting modified
red, green and blue video signals which are in a form

25 suitable for receipt by a TV driver. ' |

The controller preferably comprises an amplifier for
varying the 1levels of the red, green and blue video
signals received at the fourth, fifth and sixth inputs.

The controller may comprise an impedance matching

30 and buffering means for the input red, green and blue
) video signals received at its fourth, fifth and sixth
inputs. ,
The impedance matching a&and buffering means may
_ . comprise three inputs, one for each colour signal
35 received at the fourth, fifth and sixth inputs.

Preferably each impedance matching and buffering

means input is connected to the base of a transistor

{
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SynTeAeRiGang fsdlgnagQnput er generated i mage data whereby the

gé d&%%'%%f mg eageﬁggggéogf% éfﬂgf?ﬁinputs a signal to
the processor to indicate which type of TV (PAL, NTSC or
SECAM) the output is to be connected to.

The controller may receive horizontal and wvertical
synchronising signals from a VGA controller.

The TV mode selector may input a signal to the
processor which indicates the mode of conversion for
combining the horizontal and vertical synchronising
signals. :

The TV mode selector preferably comprises an input
for receiving an external signal representing the mode of
conversion of the TV with which the controller is to be

connected.

20

25

The controller preferably comprises a status
indicator for indicating if a TV is attached to the
controller and if a VGA monitor is connected to the
controller.

The status indicator may comprise a first input
which is arranged to receive a signal from a TV to
indicate when the controller is connected to the TV.

Preferably the status indicator comprises a second
input which is arranged to receive a signal from a VGA

"monitor to indicate when the controller is connected to

30

35

"the VGA monitor.

The controller preferably ‘comprises a display
indicator for providing a signal to the processor for
indicating whether computer data is to be displayed on a
TV screen or whether TV data is to be displayed on a TV
screen or whether a combination of data from both the
computer and TV is to be displayed on the TV screen.



20 According to a further aspect of the present invention a
systemfor interfacing a VGA controller and a TV screen, the system

conpri si WOA80383¢ cr f ace unit which is arranged to have its BGIpAUSS/Od48nect ed
wi th horizontal and vertical synchronising signals generated by the VGA 25
controller and I rage data generated by the VGA controller, and its
out puts connected to the driver of a TV screen, whereby in use inmge data
transmtted by the VGA controller to the ingderface unit is arranged to be
reformatted and synchronised to the timng requirenents 30 of the TV
screen driver wth Bireferabdy ntkhef acentyvllés commciswl shecehuslaagen
data transmtt V gkl g n I a r
According to g% géﬁ#?% géngg?EEgb Bﬁﬁi é) ﬁ%ﬁ%en ?@n%%ﬁxﬁé%f§lggoel
provi ded for syﬁcﬂ?oNQ%Qﬁ;Qﬁgtrodlé@Ueélgnals for display on a TV screen,

the controller compeieiresali rtie ippsteddbr re6RDYEBEsa N idoR dbounter
synchron|s§n sbg §1 associated. wit V|deot gn%! k? seco gué Loé
recei ving WEEER IR AT HES ngP réceive the’ cloc Slgna ivide

it to provide timing signals for the horlzontal
synchronising signal and vertical synchronising signal to
be combined.
Preferably the binary counter is arranged to output
10 signals representing the duration and period of pulses of
the horizontal synchronising signal during a pulse period
of the vertical synchronising signal. -
Alternatively the binary counter is arranged to
output signals representing the duration and period of
15" pulses of the Qertical synchronising signal during a
R pulse period of the horizontal synchronising signal. |
The output signals representing the synchronising
duration and period of the pulses of the horizontal or
vertical synchronising signals are preferably controlled
20 by the mode selector which is arranged to feed a signal
to the processor representative of the mode of conversion
required for the controller (PAL/NTSC/SECAM) and
interlaced operation. | .
The binary counter preferably outputs signals which
25 are arranged to be input to a PAL which is arranged to
combine the horizontal synchronising signal and vertical
synchronising signal received from the first and second
~inputs with the binary counter generated. horizontal
o synchronising signal and vertical synchronising signal to
30" produce a tessellated combined horizontal and vertical
:'-”.'synchronising signal for output by the processor.
The duration and period of the horizontal and
—--vertical synchronising signals are preferably determined
by monitoring the type of TV system with which the
35 controller is to be used.
It is preferred that the horizontal synchronising
signal produced from the binary counter is set at 640
dots or 800 dots and the vertical synchronising signal
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signal apgyssiakssd Wi th the video signal and a processor forOQTexwaswndsug and
processing the horizontal and vertical synchronising signals fromthe first
and second i nputs and for producing a conbi ned synchroni sing signal for 5
output to a driver of a TV. Preferably the horizontal synchronising signal
and vertical synchronising signal are _received from a conputer VGA
Preferably the controller is an interface unit which 10 is arranged to

i nter CO””e(ﬁrﬁmu*ﬁémaﬁﬂeT‘ﬁlm&?erhou'ﬂ'@ﬁ nier gage ami 24mra¥mesfpro|zse an

i nternal clock which is arra onmbi.ned with th ti d
hori zont al 28PhchiBRPsi 1R %xﬁtﬁrﬁ‘at%éicpp88835%$ trob prgéégé t(%e é@@bl ned
synchr oni sad rsisgyriad ndrs-lnterlac'léhie mod=.nbi ned synchroni sing - signal
my be a tesgal] aidqqlgs'wai OJ£& nﬁ%é@CSfUEhé B&@E@h@blmmmrdnses a

third |nput for rece| pt be caonbi ned with
a Tv is prov1ded comprn.slng an RF input, a tuner, a

decoder, a driver circuit and a TV screen wherein the
components are connected together to receive an RF input
-signal and display this on the TV screen, the driver
having input ports for receiving a combined synchronising

10 signal and a blue, green and red video signal directly
from an externally connectéd interface unit, whereby the
TV can display video data from the interface unit or
video data received through the tuner.

According to another aspect of the present invention

15 there is provided a system for interfacing a VGA
controller and a TV screen, the system comprising an
interface unit which is arranged to have its inputs
connected with a VGA controller and its outputs connected
to the driver of a TV screen whereby in use video data

20 transmitted by the VGA controller to the interface unit
is arranged to be synchronised to the timing requirements
of the TV screen driver with which the interface unit is

~connected whereby video data transmitted by the VGA
controller can be displayed on a TV screen.

25 Preferably the VGA controller transmits a plurality
of signals to the interface unit. These signals
including a horizontal synchronisation signal, a vertical
synchronisation signal, an analog red signal, an analog
green signal and an analog blue signal.

30 " Preferably the plurality of input signals are
processed by the interface unit to produce a composite
synchronisation signal, an amplified red signal, an
amplified green signal and an amplified blue signal.

Preferably the interface unit is ai‘ranged to receive

35 a signal from the TV indicating the mode of conversion of
the TV (either PAL/NTSC or SECAM) and whether interlaced
operation is required. |



the horizontal and vertical synchronising signals to 20 produce the
conbi ned synchronising signal. Preferably the controller conprises a
fourth, fifth and sixth input for red, green and blue video signals and .
second, YRi%®#38%d fourth outputs for outputting nodified r BET/ALOSA0448 n
bl ue video signals which are in a form25 suitable for receipt by a TV
driver. The controller preferably conprisds -an anplifier for varying the

| evel s of the red, green and bl ue video signals received at the fourth,
fifth and sixth i MREXONAREY corfth®l | BPSRay €8nprFIRVERS +ABed it dht chtshg

ecei ved at I e o At et ot ching and
buf fer i ng means TP CURERTLE EARed A tRAt FRLEEF of FERAAER cor JeFqih
recei ved at tdigdalrtte ftHe h imttbrfiadeh inmpitt s.arfd eftheablintmarfacepadaitce
mat chi ng And D EIE09 JTRANSoE P odiS GQ0RRS! SFiER iR PSR rdhildA st O
signals to produce the composite synchronisation signal.
According to another embodiment of the present
invention a TV is provided comprising an RF input, a
tuner, a decoder, a driver, a TV screen and an interface
10 unit according to any one of the embodiments previously
described. '
According to another aspect of the present invention
a VGA controller is provided comprising an interface unit -
according to . anyone of the previously described
15  embodiments, '
. 'According to another aspect of the present invention
the interface unit comprises a single integrated circuit
chip with internal circuitry which is selected to receive
vertical and horizontal synchronisation signals from a
20 computer and produce a composite horizontal and wvertical
synchronisation signal for transmission to a TV driver
whereby" video. dz'.a produced by the VGA controller can be
displayed on the IV screen.
o Preferably the combined synchronisation signal
25 produced by the interface unit is a simplified
tessellated signal if the number of horizontal pulses per -
vertical pulse is less than 4.
The processor' may be arranged to produce an even
o field combined synchronisation signal and an odd field
"~ 30 combined synchronisation field.
""" .Preferably the combined synchronisation signal
produced by the processor comprises even field and odd
field signal components.

Brief Description of the Drawings
35 A preferred embodiment of the present invention will

now be described by way of example only with reference to
the accompanying drawings in which:
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emtter | ted wwth a respective one of the second, third and fourth
out put s ﬁog‘ﬁ@giﬁnt roller. The controller preferably conpr i FCAUDSI0448, g e
selector for inputting to the processor a signal 5 i ndi cati ve of the node
of conversion for the conbi ned synchronisi fg-signal. The TV node sel ector
preferably inputs a,signal to the processor _to indicate which t¥£e of TV

(PAL, NTSC or SECARFIUEE cut BRPWSs et PLiRck AHRIFaW OF. afp interfaggeunit
control | er maycceedivtyy Wy iz ofivét aafby@inenitl ofyBBbS piiesient SirgHtsidd;om a

whi ch 1 ndi cates thEHHAE of SORYEr & SHOU TAGTHING: R TbrFSBRFALAEnG
vertical synchr dirstnenrtiodinenmads. tidepfesenteinveaction;pr ef erably
conpri sesgan input glial, JLCehVi ol PHET RYers! g98h o CBECSENL | G mgde
of conversion of tﬁe%%ﬁrmnth Ich the controller Is to be conneé%%%ﬁ
generated by the interface unit;
Figure 3B shows the odd field of the €ignal as
generated by the interface unit;
Figure 3C shows the simplified signal as generated
10 by the interface unit;
Figure 4A shows a binary counter according to the
first embodiment;
Figure 4B shows a first part of PAL according to the
first embodiment; '
15 Figure 4C shows a'secbnd part of a PAL according to
the first embodiment;
Figure 4D shows a control circuit according to the
first embodiment; . )
Figure 4E shows terminals of the PAL which are
20 connected to 5 volts and ground respectively;
Figure 4F shows mounting holes which are connected
to a ground terminal;
Figure 5 shows a first set of equations for signals
which are either input or output to the PAL;
25 Figure 6 shows a set of equations for internal
signals of the PAL; '
Figure 7 shows a legend for the wvarious signals
shown in Figures 4A to 4F;
Figure 8 shows a horizontal image modulation
30 algorithm flowchart associated with software for the
interface unit according to a first embodiment;
Figure 9 shows a vertical image modulation algorithm
flow chart for the software;
S ' Pigure 10 shows a post processing algorithm flow
35 chart for the software;
Figure 11 shows a second embodiment of a circuit
diagram of the interface unit;



20 The controller preferably conpri ses a status indicator
for indicating if a TVis attached to the controller and if a VGA nonitor
i s conneowedehsssshe controller. The status indicator nmay cHGIABS/N448 r st
input 25 which is arranged to receive a signal from a TV to

i ndi cate when the controller is connected to the TV. Preferably the stat us

i ndi cator conprises a second input which ii arranged to receive a signal
froma VGA nonitor to indicate when the co ?roller is connected to 30 the

VGA nmonitor. The | er. ah] y | : disgpl I ngi r
for providing a si 3%‘{%0 f‘lhze ;%Igéc"ggss?r f%@%?%g??ﬁggmgtéhereﬁgon%ﬁggﬁ
data is to be efipiinent poraRA TV screen or whether TV data is to be

di splayed on a TV 35 qu807 88N sPlowsh e Nglina ey fion of daie PADMshotin
the conputer and TV I's to_be displayed on the TV screen. WO 96/ 03836
PCT/ AU95/ 00448in Figure 12.

5 Description of the Preferred Embodiments

Fig\ire 1 shows a block diagram of the interface unit
and the preferred input and output signals. A more
detailed analysis of the componentry and processing
performed in the interface unit is provided later in the

10 description with reference to Figures 4A to 4C.

- The interface unit 10 is shown having 11 inputs from
terminal 1 to 11 and 11 outputs from terminals 12 to 22.
The input terminals are cohnected with corresponding

terminals of a computer VGA controller.

- 15 In its simplest form the interface unit receives
analog red, green and blue signals (CR, CG and CB) at
terminals 9, 10 and 11. Horizontal synchronisation and
vertical synchronisaﬁions (CHSYNC and CVSYNC) are
received at terminals 7 and 8. Additional signals are

20 received to allow increased functionality and these

include a blanking signal at terminal 1 (CBLANK), a dot
clock signal at terminal 4 (CCLK), computer configuration
signals CCOMFA and CCOMFB at terminals 5 and 6 provide
information on the mode of conversion (PAL/NTSC/SECAM)
25 required so the timings signal sent to a TV driver are
compatible with the TV and additional signals CSTSA and
CSTSBE at terminals 7 and 8 provide status information
such as whether the TV is connected to the interface unit
‘and whether the computer is connected to the interface

30 unit.

The minimum set of signals required to drive the
driver of the TV are the composite synchronisation signal
(ICSYNC) and the video signals IR, IG and IB which are
output at terminals 15, 20, 21 and 22 respectively. The

35 other signals output 'by the interface unit provide

| additional functionality such as blanking of images on

the TV screen (IBLANK) from terminal 12, control of TV
operation such as whether an RF generated image is to

{



-'6- Preferably the controller conprises a translation nmeans for converting
i nput Si Yeee38Iom TTL |l ogic |evel to 12 volts control | evBET/ABPEMARD| v

t he processor conprises a binary counter 5 which is arranged to receive
the clock signal and divide it to provide timng signals for the
hori zontal synchronising signal and verticgl synchronising signal to be
conbi ned. Preferably the binary counter is arranged to output 10 signal s

representing tagﬁ,e%ag a%oehén%vp%{f Uhindkl! €88 ebnidiledioigetiiated image
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which is arra
Signals IHSYNC and IVSYNC provided at terminals 13 and 14

‘are optional outputs available for diagnostic purposes.

Unlike prior art devices which have attempted to

10 solve the problem of interfacing a computer VGA generated
signal with a television screen, the present invention
does not operate by capturing a complete frame of video
data storing it and redisplaying it via a composite -
signal which can be processed by the TV decoder.

.15 Instead, the interface unit of the present invention
. receives the <video and timing data £from the VGA
controller and produces the correct signals and timing to
allow the information to be introduced within the
television circuitry thus eliminating the requirement for

20 storage and conversion to a composite signal.

Because the interface unit produces red, green and
blue signals and timing information which matches that of
the TV driver, signals containing this information can be

_ fed directly to the TV driver instead of the TV decoder,

25 previously this was not thought of.

Throughout the world there are three main types of
TV system. These are the PAL, SECAM and NTSC systems.
Each of these systems are distinguished by the duration
and period of horizontal and vertical synchronisation

30 signals reqﬁired to form an image on the TV screen. The
interface unit can be programmed to receive information
from a TV which indicates which type of system the TV
operates on and the interface unit can then use this

_ information to produce the correct timing sequences for

35 the horizontal and vertical synchronisation signals which
are associated with. the video data to be.displayed from
the computer source. The interface unit as described

_later consists of a programmable logic device equivalent



to the processor representative of the node of conversion required for

t he controller ( PAL/ NTSC/ SECAM and interlaced operation. The binary
count er -PY@P@IWB6y out puts signals which 25 are arranged RGI/AEIS/94R t o0 a
PAL which is arranged to conbine the horizontal synchronising signal and
vertical synchronising signal received fromthe first and second inputs
with the binary counter generated horizont synchroni sing signal and
vertical synchronising signal to 30 prodice a tessell ated conbi ned
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which the 35 cog®idsdlder de n:@lebem'pad ‘bighaler ehaar edheliat hb§oc1ated
hors zont el SYRSRSY 00 Sl OHbEE LML TR B SR A A
5 According to the preferred embodiment the 1nterface
unit consists of a PAL device No. EPM5016PC-15T, the
supplier being the Altera Corporation.

In addition to this discrete components are used to
convert the level of the logic signals to the required _

10 interface level. Discrete components are used to
terminate and to buffer the computer generated RGB
signals to the levels required by the TV driver. It is
possible for signals 'to be transmitted .between the
computer and TV through direct connection using wires

15 soldered into the various components or by indirect

" connection using a plug and socket arrangement.

In contrast to the methods adopted by previous
interface units the present invention seeks to present
video data from a computer source in a format which is

20 directly compatible with a TV driver. In previous
systems the video data produced by a computer is not
converted to a form which is directiy compatible with a
TV driver. Instead the video data is prdcessed and
whatever is left of the data after processing it into a

25 form which can be received by the TV decoder is then
displayed on the TV screen without having any regard to
the format of video data which the screen is specifically
designed to display.

. For a typical TV a video image is produced from a

30 composite of horizontal and vertical signals which form a
matrix of 640 dots in the horizontal resolution and 240
lines in the vertical resolution (for PAL, SECAM) and 200

e lines in NTSC. This resolution is doubled to 480 lines
in PAL, SECAM and 400 lines in NTSC when interlaced mode

35 is selected. |

| It follows that the interface unit having received
the video data and timing signals from the VGA controller
must convert this information into a form receivable by
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pr oducedwWpré#3s3hie bi nary counter is set at 240 |lines or 20PCT/AN%0Q448
non-interlaced node or 480 lines or 400 lines in non-interlaced node.
According to another aspect of the present invention 5 a TV is provided
conprising an 'RF input, a tuner, a decodgg,_.a driver circuit and a TV
screen wherein the conponents are connected together to receive an RF input

si gnal and di spjyrihige dﬁpeihetla\ésscw@ncvstm déhaercﬁE?MG@galrlépuﬁséﬁrtﬁD
for receiving a conbi ne nchroni sin signal _and a bl ue .. green aré%

red vi deo si giganeKN3eRt W‘ef r%ﬁﬂc'éxtt&sﬁﬁlilft&?nnéegwcl R4 e TEFHT
wher eby the T¥ganstasdleayoyédgoidnt ff reRet 87 nt fdmcmonrei ttalevadeo Tat a

recei ved through the, t di t h

oent i on 15 Skua, Ene|'2eeselindup 40 RPORIpI TR O tng BLABEE o
control | ers anthari2bstakerpulses s\pEEnvestpcadi nguésel nﬂ-érfh%%s urﬁftal?\hl%-h
I s arranged t& erletf%ffé_rglﬁ/ tBOPﬂ‘éqff%%S%kh h V% coggrglﬂog{s a@gel teSren

out puts conne to the creen wheéréby 1 n_use video dat%
field of the signal generated by the interface, Figure 3

shows the odd field of the signal as generated by the
interface unit and Figure 3C shows the simplified signal

10 generated by the interface unit. The theory behind
producing odd and even fields to produce the final video
image on a TV screen is well understood by a person
skilled in the art and a more detailed explanation can be _
found in a book by G. Hutson and entitled Colour

15 Television Theory ISBN 00770942595, published by McGraw
Hill. ' _

The timing for the ICSYNC high period, ICSYNC low
period and ICSYNC duration are generated by logic
combination of the CVSYNC and CHSYNC signals. Either an

20 internally generated clock or externally supplied CCLK
provides the reference timing.

The IR,' IG, IB signals are terminated and buffered
using transistors configured as emitter followers. The

. levels of the CR, CG, CB signals are programmed in the
25 VGA controllers' digital to analog converter chip (DAC).
" This ensures correct voltage levels. The palette DAC
levels are used to correctly match the colour to any
variations in the TV. _

As shown in Figure 2 a TV according to the preferred

30 ~embodiment comprises an RF input 11 connected to a tuner
12 which in turn is connected to a decoder 13.  The
decoder is connected to a driver 14 and Figure 2 shows
the red, green, blue and clock s:.gnals as represented by
the letters R, G, B and C respectively. The CRGB

35 terminals of the driver 14 are also connected directly to
input terminals TVC, TVR, TVG and TVB respectively.
These terminals are arranged to be connected to



20 transmitted by the VGA controller to the interface unit is arranged to

be synchronised to the timng requirenents of the TV screen driver with

whi ch th%({,ﬁléé&jsggce unit is connected whereby video data trre @%mﬁg“by t he

VGA contr

VGA controller transmts a plurality of signals to the interface unit.

n be di splayed on a TV screen. 25 y the

These signals including a horizontal synchronisation signal, a vertical

synchroni sation signal, an analog red signal, an anal og green signal and an

anal og bl ue signal. 30 Preferably -thé& -plurality of input

signals are processed by the interface unit to_prodyce a_co ite
synchr oni sat i onCoFgREP ORGP SEFTER3rEd sh3mal ?8an g&rpl Fﬁgagggee%f si GRSl
and an anplifi ednblewEasiegnalic.Preferably the interface unit is arranged to

recei ve 35
TV (either

pars NTSC. B 68y Boky iR, TA DRl RaBo e8] PR PLER B HES
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35

connected terminals for connection with terminals 12, 13,
14, 16, 17, 18 and 19 of the interface unit and the TV is
arranged to have circuitry to process the signals output
or input at these terminals of the interface unit.
Referring to Figure 4A a twelve stage binary counter
is shown having the 'CLK signal and CCLK signal as inputs
to provide input ¢t .:ing signals CC to CC9 to the PAL
U404. The binary counter is represented by IC's U401--A,

U401-B and U402-A. The PAL uses the counter outputs CC-

to CC9 to genefate the- duration and period of the
horizontal SY¥YNC pulse HSYNC during the wvertical SYNC
period VSYNC. The SYNC period and duration are
controlled by the input configuration lines PAL and PCLK
to match the TV system values associated with either PAL,
SECAM or NTSC.

The PAL outputs signals HSYNC, VSYNC, HHSYNC and
HVSYNC are sent to the PAL V403. This 1logic device
combines the computer generated HSYNC ahd VSYNC signals
and the device generated HHSYNC and HVSYNC signals to
produce the correctly tessellated IVSYNC and IHSYNC
signals required by the TV. The timings required for
these signals are shown in Figures 3A to 3C. |

Figure 4E shows the circuitry required to obtain a
control signal CTL12 from and input signal CTL12A, while
Figures 4E and 4F show the configuration terminal signals
which are ~connected to plus 5 volts and ground
respectively. Figure 4F shows the mounting hole
terminals which are connected to ground.

Figures 5 and 6 ~how the internal equations of the
PAL which are required in "order to obtain the various
output signals. In Figure é hhSYNC actually corresponds
to HHSYNC shown in Figure 5.

Although not shown in any of the Figures the red,
blue and green signals which are received by the
interface unit from the VGA controller each have internal

(
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Opt i onal IWO 96M3836 node  of conversion signal I's i nternaptpAyensvass ed
froma node sel ector neans. Preferably the VGA controller transnmits a dot
clock signal to the interface unit and the interface unit 5 conbines t he
dot clock signal with the synchronisation signals to produce the conposite
synchroni sation signal. According to anotjer_ enbodiment of the

present invention a TV is provided conprising an RF input, a tuner, a
decoder, a dri vetrcail¥ysansih ?Bdréﬁﬂstsﬂl;%(rjff aﬁe t&ﬁg_si%&t:tr 9@43(?2 d?\rﬂgg;g.ctt@gf
one of the enbodi revi ous scri eAccarding to another ]

t he present inv%é?]?lf%%‘léagvﬁn(?gﬁtt%& Fteor ?‘s%bVSviv & ‘fsfHﬁpgﬁ ARferktice
unit accordi ng emibtemngonsectefl tot groupdethoosgh a desahnmad Mesistor.
embodi ments. Aopes dbffiphe aBOUMerAhRh! Gle t Ofi PEESCBhal RYENLONd N cn
interface unit conprises a si n%I!e Integrated circurt chrp wth rnterna

re

circuitry whi cht§ s CORRKRITRE t 5O ElkP vOAR& t LEalaksR FORRESHEs to ground
synchroni sati orcistougthsaf ri8nehm 1% resistor. Typically the transistor

is a 2N3904NPN transistor.
According to another embodiment of the present
invention the interface unit is implemented using a

10 circuit diagram as shown in Figure 11. No description is
given of the specifics of this circuit diagram as a
person skilled in the art would understand how to make an
interface unit having -the componentry and circuit layout
shown in Figure 11. The PAL 40 which is used 'in the

15 circuit diagram. in Figure 11 is shown in more detail in
Figure 12. Figure 13 shows a pin description for the PAL
shown in Figure 12.

According to a further embodiment of the present
invention the interface unit 10 uses driver software, a

20 horizontal image modulation algorithm, a vertical image
modulation algorithm, post processing and the VGA timing
pfeviously described.

The algorithms wused by the interface unit 10
preferably are designed for decision criteria, decision

25 determination, image processing, region processing and
post processing.

The image data received from the VGA controller
according to the preferred embodiment consists of red,
green and blue signals. This image data as received is

30 - already formatted so that it can be displayed on a VGA

’ controller display. However, reformatting is required so
that it can be displayed on a TV screen. Accordingly
software is required for preprocessing and post
processing odd and even frame image data of the VGA type

35 -images using an intensity modulation algorithm in the

horizontal scan direction. The specific algorithm is
dynamically determined by a second algorithm which
analyses the vertical image intensity changes.



20 conput er and produce a conposite horizontal and vertical
signal for transmssion to a TV driver whereby- video data
produced WO 96/03836GA control |l er can be displayed on the TV sPCEHAH95/00448

Preferably the conbined synchroni sati on signal 25 produced by

synchroni sati on

the interface

unit is a sinplified tessellated signal if the nunber

hori zontal pul ses per vertical pulse is |less than 4. The processor may be
arranged to produce an even field conbined §gnchronisation signal and an

odd field 30 conbined synchronisation fiel

synchroni sati on

odd field signal conponents. Bri.ef

Preferably t he- conbi ned

si ghal HIradvaed1bYinade RdRATIAort HYdrSihneVEHIMA el ehmi
scri ption of the Draw.ngs

De 35,
preferred embodiVPedt TGP 1R HREh*S tRF AR 195 S Y RS BR
of exanpl e onlyawi fhllef ercdhudatied tdelaccorepreisegtdtdnnngst | thehi ohitial

10

15

20
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30

35

image.

The selection of the HIMA is determined by the
vertical intensity modulation algorithm (VIMA) which
inspects the vertical image intensity changes between
adjacent image data in subsequent odd and even lines.

The software algorithm modifies the normal operation
of the VGA controller device to provide timing signals
consistent with those required by a television or other
electronic display.medium. .

In this embodiment the HIMA is determined by a two-
dimensional analysis of the original wvideo data with the
key parameters being:

i. Width of image;

"ii. Height of image;

iii. Colour of transition in image; and

iv. Colour of image.

The VIMA is determined by a one-dimensional analysis
of the original video data within the key parameters
being:

i. The number of consecutive lines in odd and even
frame with similar colour and;

ii. The colour transitions in consecutive lines.

Ideally the HIMA and the VIMA consist of one or more
the following image modulation techniques:

i. No change;

ii. Change to colour using CLUT (colour loock up
table) or calculation or both;

iii. Blend consecutive horizontal data; and

iv. Gradient the colour of the image.

As previously described the interface unit must be
cépable of formatting image data for different types of
electronic display devices such as those used for PAL
TV's, SEMA TV's or NTSC TV's. Accordingly the driver
software must select the correct screen size based either
on an automated feedback system from the TV or

of

nd
A
y
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Figure 1 WR3HE3836y ock di agram of an interface unit accor diB§G/AEPSH0448; st

enbodi ment of the present invention; Figure 2 shows a bl ock diagramof a TV
according to a first enbodi nent of the present invention; 5 ' Fi gure
3A shows the even field of tne signal as generated by the interface unit;
Figure 3B shows the odd field of the signmali7as generated by the interface
unit; Figure 3C shows the sinplified signal as generated 10 by the

i nterface unit;predererminedovwptitnalar ynastrintssleatcondi mpttienshe oni r she
enbodi nment ; Flggﬁ@égfgégoMﬁlg first part of PAL according to the first
enbodi nent; 15 gure, 4C shows a _ second part of a PAL according to
the first enbodlwemﬂhqﬁ3ﬁ+%121}sﬁbﬂ§°a1@63?r559§rmﬁﬁtb%cEB?ﬂYﬁﬁe@othé
first enbodi renposti puoeetsingoveodeime nahichl t&decd¥ds Witheh effginal if

5 required. It is noted that this requirement usually
results from an image transition.

An example of a HIMA flowchart and a VIMA flowchart
are given in Figures 8 and 9. An example of the post
processing algorithm flowchart is given in Figure 10.

10 According to one embodiment of the invention the
hardware consists of:

VGA to TV synchronisation;

autodetect input vertical and horizontal signals;

support PAL/NTSC composite synchronisation timing;

15 output signals compatible with SCART (PeRI) control
lines;

automatic PAL/NTSC.

The software includes <vertical and horizontal
panning on a TV screen;

20 intensity and contrast control via software;.

a colour depth (not limited to scan rate converter
ADC resolution; '

support 16 colour mode for 640 X 480 resolution

_ (BIOS mode 12);
25 supports 256 for colour mode for 640 X 480
resolution (VESA BIOS mode 101);

DOS mode support for mode 0 to 13h.

The interface unit is effectively an intelligent TV
interface and accepts interlaced RGB data and

30 ° synchronisation signals with maximum bandwidth of 30Mh32
and outputs composite synchronisation signal and RGB
data. ' )

The interface unit requires vertical and horizontal
synchronising signals to generate internal control

35 signals.

The sYnchronisation polarity is set by the
associated software driver to be positive. " The TV
synchronisation generation ‘circuit is derived from the



20 connected to 5 volts and ground respectively; Figure 4F shows nounting
hol es which are connected to a ground termnal; Figure 5 shows a first set
of equatWOP§/0B836 signal s which are either input or output PETANESHMHAE 55
Figure 6 shows a set of -equations for internal signals of the PAL;
Figure 7 shows a legend for the various signals shown in Figures 4Ato
4F; Figure 8 shows a horizontal inage nodulation 30 al gorithm
flowhart associated with software farq1gthe interface unit according to
a first enbodi ment; Figure 9 shows a vertical image nodul ation al gorithm
flow chart for aipghg isef t waeetiCalur ani0 dhowzontzdst YEMcesynohrahgeactibm
flow 35 chart_,far the software; Figure 11 shows a second enbodi nent of a
circuit diagraﬁﬁgFJ¥%e interface unit; :

The interface unit requires one clock signal which

is generated by an external crystal or supplied clock

5 input.

According to VGA horizontal and vertical
synchronisation timing, input VGA horizontal
synchronisation is about 15.625 Khz and vertical
synchronisation is . 3z or 60 Hz depending on TV system

10 selection. Normally 50Hz is for PAL and 60Hz is for
NTSC. This timing is set by the system driver software
to values shown in Table 1 below. _

H Freq Period VFreq Period
(kHz) (us) (Hz) (ms)
NTSC 15665 63.84 59.68 16.76
| PAL 15665 63.84 50.13 19.95 ||
15 It is preferred that the interface unit uses a DOS

compatible TCR to intercept BIOS calls for mode changes.
Timing values and parameters are adjusted for mode 0 to
13h senses the VGA card and automatically adjusts its
operation to suit the installed card.

.20 According to one embodiment the interface unit uses
a "Windows" compatible display driver to profide a crisp
and sharp display on conventional television screens. It
uses a combination of software techniques, designated
progressive scan technology (PST ©) and progressive area

25 technology (PAT ©) to reduce flicker dynamically. Since
this is a software technique it can be enhanced and
‘modified for future versions of "Windows" without
impacting on the hardwar
According to anot. embodiment of the preéént
30 invention the interface .t is arranged to be connected
P _ with a projector for projecting'TV images onto a screen.
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_Figure. weéo9esiaess . to the second enbpgimensoosssnd
“I uﬂl Ithe PAL shown in Figure 12. 5

Figure 13 shows a pi

Description of the Pre erre IﬂP ts Figure 1 shows a bl ock diagram of
the interface unit-and the preferred |nput and out put signals. A
nore detailed analysis of the conmponentry ,and processing perforned in the
interface unit is provided later in the 16’ description with reference to
Figures 4A to Afaryge interface unit 10 is shown havrng 11 inputs from
termnal 1 to II and 11 outputs fromtermnals 12 to . The_input
terminals are connetted vt ROREFPA4BENEY FXFH’FHSP&SBPga ‘Ed?ﬁ:ﬂrt @Fgf}él\s '
control ler. 15for displayiés 3|Tmﬂsﬁﬁeéﬁwdbmﬁmisin§fﬂface unit receives
“anal og red, green and; blue %eg

nd L 0_and
11. Fbrrzontal syﬂ%hﬂﬁﬁ ion aﬁﬁpé%rt %ﬁéﬁ s§§%‘ronr§aﬂ%§§§aé& INC
and CVSYNE) herezoecelvemhrpgnmnal signaid Sf aAdfdinstonseaeengrl foxre:

computer generated image data;
- a vertical input storage means for receiving a
e vertical synchronlslng szgnal of a second sequence for

computer generated 1mage data,
10 : a first processor' means for generatlng horlzontal
synchronising signals of a third sequence and a vertical
“ffif%“"““Tfsynchronising signals of a fourth'sequence;
and’ a second ‘processing means for combining the —
. horizontal synchronising signal of the first sequence and
15 - the horizontal synchronlslng of the third sequence to
generate a horizontal synchronising 31gnal of a fifth
sequence and for combining the vertical synchronising
signal of the second sequehce with the wvertical
synchronising signal of the fourth sequence to generate a
20 vertical synchronising signal of a sixth sequencej
wherein the horizontal synchronising signal of the
" fifth sequence and the vertical synchronising signal of
the sixth sequence generated by the second processor
means are arranged to provide timing segquences for image
25 data generated by a computer whereby the 1mage data can
be displayed on a TV screen.

2. A controller as claimed in claim 1, comprising
formatting means for receiving first image data of a
first format, processing first image data into first

30 - image data of a second format and'outputting the second
lmage data.

3. A controller as claimed in clalm 2, comprising
image data inputs for receipt of first image data and
‘image data outputs for output of second image data;

35 . wherein the formatting means is arranged to be
connected to the 'image data inputs and image data

outputs.
' This Sheet Has Been RTIaced '
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20 received to allow |ncreased _Lune%ronallty and these include a

bl anki ng signal at termn CB
LANK t. clock signal ' '
gC§$§%I“;SEEgter*conflgurat& m A’ and CCCNgBi@qZLgézag;rgl54and
© 96108836 AL | O “
Fequired so th nonth «Si on (PAL/ NTSC/ SECAM) 25
Tvhrase Bmmda E;g1ngs signal $ent to a TV driver are conpatible with th
wﬂﬁdl ﬁﬁ i gnal' s CSTSA and CSTSB at terninals 7 and 8 provide ©

n such as whether the TV is connected to the interface

Sta uﬁul
uni % he conputer is conn
ectedlto the |nterf i
m ni Set of S|gnahs required to drive the drivyer ey e The

conmposi te synchroniggati oA sognabl@E€S¥ﬁCF1&H&ephénv| S|gd%6%#%£ﬂncé and

| B whi
ot herI CQI SL; 3‘ %fg ! t{ggr@cﬁa%tjﬁh Afbardsl . aﬁﬂpiisesspme\/emgdu AP 5

Ut onel 1y e e ramoRBR A LI VLY Rl e

terminal 12, ogntyql pLrdd somnat | tucsuche sseopRd hiFa%M RE-GeMRMRT LT Timge
5 odd and even frame image data . synchronlsed iwith the
horizontal synchronising signal of the flfth sequence and
“_mthe vertlcal synchronlslng 51gnal of the 51xth sequence.
o 5. A controller as clalmed 1n clalm 4, whereln the
_ ~image modulatlon means comprlses horlzontal image
10 fmodulatlon means ‘which is arranged to scan first image
data "~ in- a horlzontal dlrectlon ‘and vertical image
_,nmdulatlon means whlch is arranged to scan first image_ ‘
data in the vertical dlrectlon _ _ o
6. A controller as clalmed in clalm 5, comprising
.15 post processing means which is arranged to. remove changes
in the second 1mage data based on 1nformatlon from the
horlzontal image modulation means.
7. A controller as claimed in clalm 5 or 6,
wherein the horlzontal image modulation means. and the
20 vertical 1mage modulation means ‘are arranged to analyse
parameters of the first 1mage data and produce the second
image data in the second format.
8. ‘A controller as clalmed in claim 7 wherein the
horizontal image modulation means is arranged to analyse
25 parameters of the image data in ¢two dimensions at
predetermined time intervals. -
9. A controller as claimed in claim 8, wherein the
two dimensional image data parameters used by the
o horlzontal image modulation means include width of image,
30 height of image, colour transition of image and colour of
image. _
_ | io._ A controller as claimed in claim 9, wherein the
horlzontal image modulation means comprlses a horizontal
-image modulatlon algorlthnt having one or more of. the
35 follow1ng image modulation techniques:
- i. No change; o
ii. Change to colour using CLUT or calculation or

both;



Zg%ggiogESEhe TV or whether th e ooaas - L
_Whe ted i mage pEr/ABosiooREAr ON
the TV (WeI#®W83%d | CTLB) at teﬁmﬂﬂﬂﬁfﬂﬂllﬂﬂmw respect i vel y and

Jnformation on the status of jht T such as the type of display-attach

and the node of 5 operatlon required are fed baXE to the Pntgrfacgcuﬁ?t
through termnals 18 and 19 as signals |ISTSA and | STSB. Signals I HSYNC and
| VSYNC provided at termnals 13 and 14 are2bptional outputs available for
di agnosti c purposes. Unlike prior art deV|ces whi ch have attenpted to 10
sol ve the probl em ofiiint eB¥enrd mpreaBiiedal@i generated signal with a

tel evi si on screen, -1 he pELSeNind RfNtd Ao e dpaigat.e by capturing a

co
compl et LA of rh4e0 Rt A g [ AhIESSRIRD oot chg
Elh% ng”&:[fa?re(ﬁtﬁgae/&lm pmoeamatmnvmam Lecairrengese VP déFeaNge
g €% T et oHBRBELbERa s P O by Sarlrs] aecand
first image data in subsequent odd and even lines of
_ - frame 1mage data. '
“géifiii?lLliilli2 7 A’controller- as . clalmed in claim 11, wherein
o .the parameters analysed by the. vertlcal lmage modulation
-10 means comprises the number of consecutlve lines in odd
and even llnes of frame 1mage data with s1mllar colour
_wfﬁf and colour tran51tlons in consecutlve lines.
' 13. A controller as claimed in claim 12, wherein
" the vertical image modulation means comprises a vertical
15 image modulation algorithm using one or more of the
following modulation techniquee;

i. No change;-
ii. Change line colour u51ng CLUT or calculation or
both; :
20 iii. Blend vertical colour transitions;
iv. Gradient vertical colour transitions.
14. A controller as claimed in claim 9 wherein the

horizontal image modulation algorithm can vary from a
single colour representation of the first image data to a
25 fully modulation colour representation of the initial.'
image. | _ _
' 15. A controller as claimed in claim 6, wherein the
post processing means comprises a post processing routine
which when activated restores portlons of the first image
30 ° data to associated portions of the second image data
which is subject to undesired changes.
1s6. A controller as claimed in claim 1, comprising
a clock storage means for receiving signals indicative of
the clocking rate of computer generated image data for
35 which the horizontal synchronising signal of the fifth
sequence and the wvertical synohronising. eignal of the

sixth sequence provide timing sequences. :
- is Sheet Has Been Rf laced
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tel evi sion C|rCU|try t hus eIFnLnaLLng__he reqU|renent for 20 Storage and
conversion to a conposite si g;@ . Because the interface unit produces red,
I

green anwolewssssi gnal s and ti mjf"ﬂ"mlﬂwl ch mat ch@cTiAuss00M8t he TV
be: fed directly to the TV '

driver, signals containing thi
dri veqisshas HeastePbeplaa TV decoder, 25" 'bresvl dusly this was not thought of.

Throu there are three mai n types of TV system These are
t he P SC systens. Each of these systens are distinguished by °
t he du i od of horizontal and rtical synchronl sation 30

signals required to,formgan ddi‘i‘%%l‘i'ért hgs TV %}fw gléﬁtﬂer{ agh- URigt can
* R :

be progranmed to receive information froma | cates which t gpe
of system the Viespipattd® Prrentdd isynahzord sima sclﬁﬂatlhe‘h usBet Aist

i nf or mation togphoduee tded CeheeChett (4D SRAILIERS sfivly 38ignabe ch:or tgental”
and verti cal nchroni sation nal s whic e _assoc ted vi deo
data to be di sé %Elléd FEHINTe a}%"rpﬁ?@?l%%g gg %‘fn?’é??%ﬁ%lﬁﬁl E“eaES
descri bed bat ewhéohsi gepevataspr agr aomhbhed| ogyoctizonieingui sageal for
controlling timing of computer generated image :dat_:a which
is to be displayed on an electronic display having
“different image data timing requlrements to that of a
computer display.
10 . 18. A controller as claimed in claim 1, 16 or 17
_ compr:.s:.ng a fourth processing for receiving computer -
- generated image data of a first format, modifying the - !
level of received image data signals and oﬁtputting image
- data signals having the modified level.
| 15 : 19. A controller as claimed in claim 16, wherein
" " the clock storage means is arranged to receive a clock
signal associated with the image data and the first
processing means is_arranged' to utilise the clock signal
received by the clock stofage means and toO generate
20 horizontal synchronising signal-s of the third sequence
| and vertical synchronising signals of the fourth
sequence. )
20. A controller as claimed 'in c;laim 16 or 18
wherein the clock storage means is arranged‘ to receive a
25 clock signal associated with the wvideo signal and the
second proeessing" means is arranged to utilise the clock
signal received by the clock storage meané to generate
the horizontal synchronising s:.gnal of the fifth sequence
. and the vertical _synchronising s:.gnal of the sixth
30  sequence. | _

' " 21. The first processor means comprises a binary
counter which is arranged to receive the clock signal and
divide it to provide timing signals for the generation of

. the horizontal synchrenising signal of the third sequence

35 - and the vertical synchronising signal of the fourth
sequence. - _

22. A controller as claimed in claim 21-, comprising
" a mode selector which is arranged to determine the timing



. WO 96/ 03836 ——— PCT/ AU95/ 00448 - 12 - to

“the altera EPM 7064LC44 and _contains in tches, codniaresnedas | ogi c
el enent YOSI§08836 ent to i mpl emanﬂm B\g BMHmof the input signals agd

.their associated timng to the th their nodified timng. 5
According to the preferred enbodi rrent the interface unit consists of a PAL-
devi ce No. EPMb016PC- 15T, the supplier being the Altera Corporation. In

addition to this-discrete conponents are d@3ed to convert the | evel of the .

l ogic signals to the required 10 interface el D screte
conponents arkor ushel f%%tfte‘iﬁﬁm%eé}ﬂiit'i}‘%ﬂ’f’&% tSRIUERGSULES eantertarf
sRngnZ : gn?l Sbt %éﬂ&oﬁﬁ?& 3 dt’?;l@lqubéedsﬁyectﬁ‘@d T\ olr preducel ttlmlp@ssﬁigrlﬁ-lfﬂ)r

0 be transnmitte en t.he_conp t hr ggigh
conneceti on usiFRFRATERLEs5 ¥V gﬁeder’:@ﬂ‘ n%nt'()%&[ﬁ%gglg?%{%%s ‘g%rrpodrjliefn%fe%tr by
I ndi rect conn&lemmmgﬂ:&sgﬂla}@ .and socket arrangenent . In contrast to the

et hods adé)pt ed by zrﬁr eVi QU ontroller as claimed in claim 21 or claim
22, wheréin the binary ‘counter is arranged to output
signals to a PAL of the second processor means to produce

a tessellated . horlzontal synchronls:.ng s:.gnal of the ..
fifth sequence and vert:.cal synchron:.s:.ng signal of the

10 s:thh sequence for output by the controller

. 24. A method of synchronlslng 1mage data. for
" display on a TV screem, the method comprising the steps
of receiving.a horizontal synchronising signal of a first
"eequence"'aesociated ‘with computer generatéd image data

. 15 rece1v1ng a' vertlcal synchron151ng second’ _eeQuence'
assoc1ated with the computer generated image data using a
first processor means to generate horizontal
synchronising s:.gnals of a tlnrd sequence and vertical
-synchronising signals of a fourth sequence using a second
20 processor means  for combining the horizontal
'~ synchronising signal of the first sequence and the
. horizontal synchronising signal of the third sequence and
for comb:.n:Lng ‘the vertical synchronising s:.gnal of the
second sequence with the vertical synchron:.s;ng s:.gnal of
25 the fourth sequence to generate horizontal synchronising
s:Lgnals of a fifth sequence and vertical synchronising
signals of a sixth sequence respectively and outputting

the horizontal synchronising signals of the fifth
sequence and vertical'synchronieing signals of the sixth
30 - sequence to provide timing sequences for computer
generated image data whereby the image data can be
displayed on an electronic display.
25. A method as claimed in claim 24 including the
step of combining the horizontal synchronising signal of
35 the fifth sequence and the vertical synchronising signal
of the sixth sequence'using a third processing means to
generate a combined synchronising_signal for controlling-

timing of the image data. _
c This Sheet Has Been Replaced
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interface units the present invention seeks to present video data froma .
conputer source in a format which is 20 directly conpatible. _with_ a. . TV._...
driver. I n revi ous syste pr oduced ris.

not  conVE? P8RS a form whi chmmlﬁmlluﬂﬂﬂﬂﬁmatl ble w tﬁy%ﬂ?Wésgr.

| nstead the video data is procé&sskd 'and wiat&ver is left of the data after
processing it into a 25 form whi ch can be received by the TV decoder is

t hen di spl ayed on the TV screen w thout having any regard to the format of

vi deo data which the screen is specificall24 designed to display. For a

typical TV a video jnmage .is produced froma 30 conposite of horizontal

and vertical signal36whidh Methed ma&s i lFimd didt s ¢krime Horigvntap,

resol ution and;24D,4iAgSthe ébs?vsmigﬂ; rgsebihh OPikd Ohe iy, t SECARRigRd
200 lines in NISC.- This resolution is doubl ed to 480 1ines."in PAL, . SECAM".
and 400 |ines FHEREFSERRE %ﬁf@rl%\%e& mbaESs5 [OTAtye| PEOEESSENGf of FERE

t hat the interimageudatahdvtng seeoadydthalgee ddtde cabmi sty tfirsy smagal s

O e o, (Bt Obk CEnlV8LcSAR  Ebm £ 2nd "bALBLL g ' BhQ BelOhA image
data whereby the ‘horizontal synchronising signal of the

_ fifth sequence and the vertical synchronising signal of .
' the _sixth‘ sequence can provide timing sequences for t;he

second image data. _ o .

10 2_7.' A controller as claimed in 'cla'i-i.n_zhs' inéluding
the step of using the formattﬁ'_.ngj means t__q'"'p;og:"ess t;hé o ‘
first image data of the first format into the second -

- image data 'where_by ‘the second' imagé data _compr:_'.sés odd
and even frame image data synchronised with the

15 . horizontal synchronising signal of the fifth sequence and -
the vertical synchronising signal o'f"'the- sixth sequen¢e.
| 28. A method as claimed in claim 27 wherein the
method steps are carried out by a controller as claimed

. in any one of claims 1 to 21. _

20 29. A system for interfacing a VGA controller and a
TV screen, the system comprising an interface unit which
is arranged to have its inputs connected with horizontal
and vertical synchroniéing'sig'nals, generated by the VGA
controller and image data generated by the VGA

25 controller, and its outputs connected to the driver of a
TV screen, whereby in use image data transmitted by the
VGA controller to the interface unit is arranged to ‘be
reformatted and synchronised to the timing requirements

_ of the TV screen driver with which the interface unit is

30 connected, whereby image "data transmitted by the VGA
co: “roller can be displayed on a TV screen.

30. A system as claimed in claim 29, wherein tk-
int.-:--_:face unit comprises a controller as claimed in an-
one of claims 1 to 21. . o
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WO 96/ 03836 PCT/ AU95/ 00448 - 13 - the
TV dri verwo béiesssé he CVSYNC and CHSYNC are used to gener at PCIMUSSEP448ct
tessel l ated | CSYNC signal required for/igable operation of the TV. For
nore tolerant TV sets the teSseIIatioA n be sinplified if the nunber of 5
hori zontal pul ses per vertical pulse is less than 4. Thus referring to
Figures 3Ato 3C, 3A shows the even field of the signal generated by the
interface, Figure 3B shows th - Lgnal . as generated by the
[ [ 10 gener ated by
odd and even fields to
YBdRkst ood by a person
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The timng for the | CSYNC high period, 1CSYNC | ow period and | CSYNC
dur ati on WP&6/BI3er at ed by | ogi ¢ combi nati on of the CVSYNC PCTIAGHRIHE

signals. Either an 20 internally generated clock or externally supplied
CCLK provides the reference timng. TRI16R, 1G IB signals are term nated
and buffered using transistors configured as emtter followers. The

|l evels of the CRL CG CB signals are programed in the 25 VGA
controllers' digital to anal og converter chip (DAC). This ensures correct
vol t age | evel s. The palette DAC |l evels are used to correctly match the
colour to any variations in the TV. As shown in Figure 2 a TV according to
the preferred 30 - enbodi ment conprises an RF input 11 connected to a tuner
12 which in turn is connected to a decoder 13. The decoder is connected
to a driver 14 and Figure 2 sgfms,tha red, green, blpe and clock signals as
represented by the letters R G B land|C respegtivply., nEhg;_QRGB 35
termnals of the“¥Fr¥er 14 are al 5o connected dirtectly th input .terninals
TVC, TVR, TVG&MEL%@EkfeSITSLirﬂLE TquiILgiri H‘: T;LTrLaﬁgeifLo be

connected to
i | ]

e LT T

CVsSYNC

T
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WO 96/ 03836 ' PCT/ AU95/ 00448 - 14 -
corresporNP9§03836 m nal s 15, 20, 21 and 22 of the interfacePCHAUIS/H48hough
not shown the TV nmay al so be provided with connected termnals for
connection with termnals 12, 13, 5 }ﬂﬁ 16, 17, 18 and 19 of the
interface unit and the TV is arranged3to have circuitry to process the
"signals output or input at these termnals of the interface unit. Referring
to Figure 4A a twelve stage binary cBLGVRE 4& shown having the CLK signal
and CCLK signal as inputs 10 to provide input turning signals CCto CC9
to the PAL W404. The binary counter is represented by I1C s W01--A U401-B
and U402-A. The PAL uses the counter outputs CCto CC9 to generate the
duration and period of the horizontal SYNC pul se HSYNC during the vertical

SYNC 15 period VSYNC. The SYNCuaperapd74meso3 duration are
controlled by the input configuration |l \L and PCLK -
VCLR 1 A b3 cco
4 cc1 }
BT cc2 )
g 6 ce3
CL ™
2
CCLR

' U481-B/.74AC393

13 11 . cca
5 L10 ces
L2 ccé
ol 8 cc7
CL S
12

U482-A/.74AC393

1 3 . ccs
: 2 CCoN
} 5 _ N
Ct 6
D

SUBSTITUTE SHEET (RULE 26)



“to match the TV system val ues associated with either PAL, SECAM or NTSC.
The PALweowsasgsg Signals HSYNC, VSYNC, HHSYNC and 20 PEW/AVREDM4E sent
to the PAL V403. This - l1ogic device conbines the conputer generated HSYNC
and VSYNC signals and the device geneﬁ?QEd HHSYNC and HVSYNC signals to
produce the correctly tessellated VSYNC and | HSYNC signals required
by the TV. The timngs required for 25 t hese signals are shown in
Figures 3Ato 3C. Figure 4E shows the circuitry required to obtain a
control signal CTL12 from and input signal CTL12A, while Figures 4E and 4F
show the configuration terminal signals which are connected to plus 5
volts and ground 30 respectively. Figure 4F shows the nounting
hol e term nals which are connected to ground. Figures 5 and 6 show t he
internal equations of the PAL mhichFérEéEﬁE?FﬂE@ i ndofder to obtain the
various output signals. In Figure 6 h actually corresponds 35 to
HHSYNC shown in Figure 5. Although not shown in any of the Figures the red,
bl ue and green signals which are received by the

PCLK 1 18 CCLR

Y cco 2 17 HSYNC
VvCC 20 \

" cc1 3 16 VSYNC
Vcez 4| GNO 10 155 HASTNC
Y cc3 5 14 HVYSYNC _
Y cc4 6 13 PAL
Y ccs 7 ' N
v "ccé 8
P cC7 "9 | 19
Y CC8 ‘11 12
.

cco
¥ RESET
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interface unit fromthe VGA controller each have internal WD 96/ 03836
PCT/ AU95/ NDI9s@383I6r cui try which consists of a transistor UACPETAUINGG4E
col l ector connected to a five volt power supply and its emtter connected
to ground through a 75 ohm 1% resi stors/1Bhe output is taken fromthe
emtter and the input which 5 is connected to the base is al so connected
to ground through a 75 ohm 1% resi stor. Typically the transistor is a
2N3904NPN transi stor. According to anot her enbodi nent of the present
invention the interface unit is inplenmented using a 10 circuit diagram as
shown in Figure 11. No description is given of the specifics of this
circuit diagramas a person skilled in the art woul d understand how to nmake

an interface unit having the conponentd Yes i it layqut shown in Figure
11.  The PAL 40 which i's used in theﬁsI ﬂ;ﬁ% didglamin Figure 11 is

shown in nore detail in Figure 12. Figure 13 shows a pin description for
the PAL , : U403/.PL16L8
,»PCLK 1 18 CVSYNC A
/'HSYNC 2 17 CHSYNC A
VSYNC 3 16 BLANKS |
” BLANK* 4 15 BLANKTS
¥ HHSYNC 5 14
Y HVSYNC 6 13
/ PAL 7 ] -
" POl 8
¥ POO 9 19
Y PO7 11 12 CTL12A
v
R405/.2k2
TSCART
My /
2

7

D401/.1N6263
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shown in Figure 12. According to a further enbodi ment of the present

i nvent i onWiOH6/03§3¥6er f ace unit 10 uses driver software, a 20pcTAevsamas al

i mage nodul ation algorithm a vertical image nodul ation al gorithm post
processing and the VGA tim ng previouslg/ogscribed. The al gorithns used by
the interface unit 10 preferably are designed for decision criteria,
decision 25 determnation, inmage processing, region processing and post
processi ng. The i mage data received fromthe VGA controller according to
the preferred enbodi nent consists of red, green and bl ue signals. Thi s

i mge data as received is 30 al rea 0 t ot it can be

di spl ayed on a VGA control |l er displ a# :oguﬁafo%i ng is required so
that it can be displayed on a, gV screen. Accordingly software .is
required for preprocessin and post processing odd and even frane

i mge data of the VGA type 35 i mages using an intensity nodul ation
algorithmin the horizontal can direction. The specific algorithmis
dynami cally determ ned by a sgcond al gorithm which

RN401/.RN94k7
MO18 3
"mo19 4 18' rRMO4

RN402/ .RN94k7

SUBSHTUTESHEET(RULEZG) .



anal yses the vertical image intensity changes. WO 96/ 03836

PCT/ AU95/ 00448 - 16 - The horizontal image nodul ation algorithm (H MA) can
vary fr o638 ¢ representation of the initial inmage toPETIALYSHos8dUl at ed
col our representation of the initial inage. 5 - The selection of
the: HMA is determned by the'®ertical intensi ty nmodul ation al gorithm
(VIMA) which inspects the vertical inmage.intensity changes between adj acent
i mge data in subsequent odd and even |ines. The software al gorithm

nodi fies the normal operation 10 of the VGA controller device to provide
timng signals consistent with those re tel eV| si on or other

el ectronic display nedium In this enbo%étﬂé et erm ned. by a
two- di mensional analysis of the original video dat a WI t h the 15 key

par anet ers bei ng:

PlOV

R404/.10K

CTL12

R401/.1k0 R403/.1K0
CTL12A A ) A 2 1 0401/.2N3904
. Y MY 3 -
: 2
1
R402/.1k0

4 FIGURE 4F
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i wWd i mage; ii. Hei ght of image; iii. Colour of transition in

i mage; an}yqs\f"m“Col our ‘of imge. 20 The VIMA i s dePETHUIEE0MY o
one-di mensi onal analysis of the origigglicvideo.-data within the key
paranmeters being: i. The nunber of consecutive lines in odd and even
frame with simlar colour and; 25 il The colour transitions in
consecutive lines. ldeally the H MA and the VIMA consist of one or nore the
foll owi ng i mage nodul ati on techni ques: i. No change; ii. Change to

col our using CLUT (colour ook up 30 table) or calculation or both; iii.
Bl end consecutive horizontal data; and iv. G adi ent the col our of the

i mge. As previously described the interface unit nust be capabl e of .
formatting image data for different types of 35 el ectroni c display
devi ces such as those used for PAL TV's, SEMA TV's or NISC TV s.

Accordingly the driver

FIGURE 5

chip U403 PALCE16VS

CLK HSYNC VSYNC BLANK EHSYNC HVSYNC PAL P01 P00 GND
P07 CTL12 OEH OEV BLANKTS BLANK CHSYNC CVSYNC NC VCC

equations

CVSYNC = POl* HSYNC* VSYNC
+ PDl*/HSYNC*/VSYNC
+ /P01* VSYNC

CVSYNC.oce = OEV

OEV = /P00

: + /P01

OEV.coe = vCce

/CHSYNC = PO1* HSYNC * VSYNC
+ POJ.*/HHSYNC*/VSYNC
+ /P01*/HSYNC

CHSYNC.ce = OEH

OEH = POO
+ /P01

OEH.oe = vce

BLANK = P07

BLANK.oe = P01*/P00

BLANKTS = P07

BLANKTS .ce = P01+ POO

CTL12 = /P07 .

CTLl12.ce = vCce
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software nust select the correct screen size based either on an automated
f eedback W@ 9&e38% from the TV or WD 96/ 03836 PCT/AU95/00448

PCT/ AUQ5/ 00448 - 17 - predeterm ned optional node selection options on
the interface unit. The origi nal videoifggﬁadata may be recovered by a
post processing routine which restores the original if 5 required. It
Is noted that this requirenment wusually results froman inmage transition
An exanple of a H MA flowhart and a VIMA flowchart are given in.Figures 8
and 9. - An exanple of the post processing algorithmflowhart i.s given in
Figure 10. 10 According to one enbodi nent of the invention the
hardware consists of: VGA to TV synchroni sation; autodetect input vertical
and horizontal signals; support PAL/NTSC conposite synchronisation timng;

FIGURE 6

CHIP U404 TV Tessellation

PCLK CCO CCl CC2 CC3 CC4 CC5 CC6 CC7 Gnd
CC8 CCS PAL HVSYNC HHSYNC VSYNC HSYNC CCLR RESET Vcc

INTERNAL :
hsyncl hsync2 hsync3 hec4 he3 he2 hel
EQUATIONS , -
hsyncl = /CC9* CC8* CC7* /CC6
+ CC9* CC8* /CC7* CC6
hsync2 = /CC9* /CC8* /CC7* /CC6
+ /CC9* CC8* CC7* CCé6
hsyne3 = /CCI* /CC8* /CC7* /CCH
hhsyne = vsync* hsync2* /he4* /he3
+ ‘vsync* hsync2* /hc4* he3* /he2* /hel
+ vsync* /hsyncl* /hc4* he3* /he2* hel
+ vsync* /hsyncl* /hc4* he3* he2
+ vsync* /hsyncl* hc4* /hei* /he2
+ vsync* hsync2* hec4* /he3* he2
+ vsync* hsync2* hc4* he3w
hel = vsync* /hel
he2 = vsync* hecl* /he2
+ vasync* /hel* he2
he3 = vsync* hecl* he2* /hel
+ vsync* /he2* hel
+ vsynce* /hecl* hel
hc4 = vsync* hcl* hce2* he3* /hec4
+ vsync* /he3* he4
+ vsync* /hc2* hc4
+

vsync* /hcl* hc4
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15 out put signals conpatible with SCART (PeRI) control |ines;

aut omat i cwbAk0IBEC. The software includes vertical anpcT/AU9S/MmA4 al

panni ng on a TV screen; 20 intensity and contrast control via

software;. a colour depth (not limted {3? scan rate converter ADC

resol ution; support 16 col our node %0 X 480 resol ution (Bl OS node
12); 25 supports 256 for coI our node for 640 X 480

resol ution (VESA BI CS node 101); DOS node support for node O to 13h. The
interface unit is effectively an int #H#% TV interface and accepts
I nterl aced RGB data and 30 s"j I sation signals w th maxi num
bandw dt h of and cwg orrposite synchroni sati on signal and RGB
data. The inte unlt i %qJ nd horizontal synchronising .
- e

signals to lnp gnal S Si gnal.s.

RESET Reset (if required) from computer
BLANKS Blanking signal from SCART I/F
MO17 MD17 Configuration signai
M018 MD18 Configuration signal
MO19 MD19 Configuration signal
RMOS5 RMDg@5 Configuration signal
RMO7 RMD¢7 Configuration signal
MDg MDg Configuration signal
MD1 1 Configuration signal

MDS 5 Configuration signal

MD7 7 Configuration signal

MD16 16 Configuration signal

Pp7 P@7 Configuration signal
H11JP1 Mounting hole

H31JP1 Mounting hole

CVSYNC.oe Internal signal for SCART I/F
OEvV Internal signal for SCART I/F
CHSYNC.oe Internal signal for SCART I/F
OEH Internal signal for SCART I/F
OEH.oe Internal signal for SCART I/F
BLANK internal signal for SCART I/F

BLANK.ce Internal signal for SCART I/F
CTL12.0e Internal signal for SCART I/F

CTLIZ 1 ICTLB

PCLK CCONFB

PAL CCONFB
BLANKS Internal signal
BLANKTS ICTLA

Po1 ISTSB

Poo ISTSA

CCo - Counterparts
cc1 Counterparts
cC1 Counterparts

CC9 Counterparts
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The  synchroni sation polarity is set by the associated software
driver tQOH038Yositive. The TV synchroni sati on gener PCTOAUISIONABI t | S
derived fromthe ‘WD 96/ 03836 : :

PCT/ AU95/ 00448 - 18 - applied verticalyigng hori zontal VGA synchronisation
timng. The interface unit requires one clock signal which is generated: by
an external crystal or supplied clock 5 i nput. According to VGA

hori zont al and vertical synchronisation timng, i nput VGA
hori zontal synchronisation is about HBUREE8 Khz and vertical

synchroni sation is Hz or 60 Hz depending Qn TV system 10 sel ection.
Normally 50Hz is for PAL and 60Hz is fg s This timng is set by the

systemdriver software to values shogwh in Tabl™ 1 below. H Freq Peri od
VFr eq Peri od HIMA Fiowchart Length line 1 > No ,

min. length 7

Yes

2 ' )
Length line 2 > No. >
min. length ?

Yes

3

"Colour Trans- No
<tion lines 12 2

Yes

4

Length line 3 > No:
min. length ?

Yes

5

Colour Trans- A e ———
cition lines 13 2

No

A 4
6 7
Set . Set

Single Line Test_Intensity |

l _
y

8

End
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(CkHz) ([err]s) (Hz) (ms) NTSC 15665 63. 84
59. 68 WO %638 PAL 15665 - 63.84 50. PET/AUSAQ43895 15
It is preferred that the interface unit uses a DOS conpatible TCR to _
intercept BIOS calls for nbde changes. Tppneg val ues and paraneters are
adjusted for node O to 13h senses the VGA card and automatically adjusts
its operation to suit the installed card. 20 According to one

enbodi nent the interface unit uses a TWPHBBWR" conpatibl e display driver to
provide a crisp and sharp display on conventional television screens. It
uses a conbi nation of software techni quep, designated progressive scan
technol ogy (PST [err]) and progressive technol ogy (PAT [err]) to
reduce flicker dynamcally. Since thj
enhanced andya@idicash for future
i npacti ng on the hardware Accor di
present 30 i nvention the inter

"W ndows" w t hout
enpodi nent _of __the
anged to be conn.Tt ed with

5
Exit

None. T

Select Modulaﬁon
Technique

Single Line Test_Intensities
3
Moduiate according to
b—ree—P>|  colours and modulation
: techniques
4
End
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-19- VW CLAI M 1. A controller for synchronising video signals for

di spl ay oNWQ961098cr een conprising: a horizontal input stoPSFAUMSAMIS for
receiving a 5 horizontal synchronising éiq%al of a first sequence for
conput er generated image data; a verti dall i’nput storage neans for receiving
a vertical synchronising signal of a second sequence for conputer generated
i mge data; 10 a first processor neans for. generating a horizontal
synchroni sing signal of a third sequ&A68REn#Overti cal synchroni sing signal
of a fourth sequence; and a second processing neans for conbining the

hori zontal synchronising signal of the firlst sequence and 15 the

hori zontal synchronising signal of the thigd sequence to generate a .

hori zontal synchronising signal of a fi equence and for conbining the.
vertical syncpedprdceshgsi gnal  of sequence w th the

vertical Algarithm Flowchart —l

S
Exit

Testline 2 for
Qiodulation patte

Test surrounding

Non-Valid

Remove modulation pattern
Restore original image

L

End

SUBSTITUTE SHEET (RULE 26)



ssynchroni sing signal of the fourth sequence to generate a 20 vertica
synchr oni%08¢0388gnal of a sixth sequence; wherein the horiEoiaE]s/00448
synchroni sing signal of the fifth sequence and the vertical synchronising
signal of the sixth sequence gener second processor neans are
arranged to provide timng sequenc gﬁhf¥%4#§? data generated by a
conput er whereby the |ﬁh data can be dlsplayed on a TV screen. 2. A

controller as,clajngd igh &l aimg rising forygtting means for receiving
first imge d fla M rat for essing ff{rlst inmage data into first
30 i mge da Ecdpd for utputtijng lthe first inage data of
the second fo sgcqu i mage (dat af |3. A ¢cdntrol ker as clained in
claim2, conpti sj ta i nputs r receijpt jof fifist i mage data and
i mge data ou OwiI low p t of seconf|image dajg, 35 ® wherein the
formatting I arr anged connectled {to the image data inputs
and i nage dat ) A cdntro|ller as cl fijmed iB claim2 or claim
31 o=l 0: .
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«- 20 - wherein the formatti ng neans conprises inmage nodul ati on neans whi ch
I S arrang®soeiodsisr ocess the first inmage data of the first PETHHOSPOB ¢ he
second i mage data conprising odd and even frame image data synchronised
‘wWth ‘the 5 hori zontal synchronising signal of the fifth sequence and the
vertical synchronising signal of the sixth sequence. 5. A controller as
claimed in claim4, wherein the i mS§EET3ddL&Ron neans conpri ses

hori zont al i mage nodul ati on means which is arranged to scan first image
10 data in a horizontal direction and vertical image nodul ation
means which is arranged to scan first inmage data in the vertical direction
. 6. A controller as clainmed in claim5, conprising post processing neans
which is arranged to renove changes 15 in the second i nage data based on
information fromthe horizontal inage nodul ati on neans. 7. A controller
as clainmed in claim 5 or 6, wherein the horizontal inmage nodul ation
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vertical inmge nodul ati on nmeans are arranged to anal yse 20 par anmet ers of
the firswoeanyesedat a and produce the second i nage data i n ROTAEASHB4ME

format. 8. A controller as clainmed in claim7, wherein the horizontal
image nodul ation nmeans is arranged to18fabyse paraneters of the inage data
in two di nensions at 25 predetermned tine intervals. 9. A controller

as claimed in claim@8, wherein the two dinensional inmge data paraneters
used by the horizontal image nodul ati orpooRes 12ncl ude wi dt h of i nage,

hei ght of image, colour transition of inmge and col our of 30 i mge. 10.

A controller as clainmed in claim9, wherein the horizontal image nodul ation
means conprises a horizontal inmage nodul ation gal gori tgm having one or nore

of the follow ng i mage nodul ation techniques: 85 & E . No change; ii.
Change to col our using CLUT Qo cal cul ation or goot h;g |§| . Blend consecutive
dat a; L R R R
U vV 6 6 GV GV V
E X X CNNJNENTEE
i oi CcDDODODODODD
6 5 4 3 2 144 43 42 41 40
GREENi 7 39 | RESERVED
RED4 8 38 | RESERVED
HESync 9 37 | RESERVED
GND 10 36 | RESERVED
c 11 35 | vee
DotClk 12 ITINS01A-20 34 | RESERVED
RESERVED 13 33 | RESERVED
RESERVED 14 32 | RESERVED
: vee 15 31 | RESERVED -
Blank 16 S 30 | GND :
RESERVED 17 29 | cikp2s
18 19 20 21 22 23 24 25 26 27 28

vV H C R GV P R G B C
D DS ENCAUERZRILI
vy §S D C L D E U k
n E / o E E 1
v R N N o 2
v T o
E s
D Cc
N.C. o= Not Connected.
vee = Dedicated power pin, which must be connected to
vee.
GND ‘- Dedicated ground pin or unused dedicated input,
which must ba connected to GND.
RESERVED =

Unused I/0 pin, which must be left unconnected.
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=21 - v, G adi ent the col our of the inmge. 11. A controller as

cl ai med i r'W@PHIIBO, wherein the vertical inmage nodul ati on neERsUIsioads’ anged
t.0 anal yse paraneters associated with a change between adjacent 5 first

i mage data in subsequent odd and even Ijneés of frame image data. 12. A
controller as clainmed in claim 11, whet®{ 16 t he paranmeters anal ysed by the
vertical image nodul ati on neans conprises the nunber of consecutive |ines

in odd 10 and even |lines of frane ir’@ﬂ’euf%atla_,’ with simlar col our and
colour transitions in consecutive |lines. . A controller as clainmed in

claim12, wher@i rt?at he.vertical inmage nodul at fon neans conprises a vertical
| mge nodul ati R ‘ﬁﬁﬂ‘?tf% using one or norg of the 15 fol |l ow ng
modul ati on techniques: i No change: jj Crarge—-re—eot-ott—usi-g—ClU—
or cal cul ati o1n Tor bend; | Ground
2 Gnd I Ground Notes:
3 Vce | +5V :
4 Xi | Crystal Input Vec  Dedicated power pin.
5 Xo o] Crystai Output Gnd Dedicated ground pin.
6 Bluel ] Red Input I Input D Pulldown
7 Greenl | Green Input o Output S Schmidt
8 Redl I Blue input u Pullup T Tri-State
9 Hsync | Horizontal Sync
10 Gnd | Ground NC Unused I/O pin which MUST be
11 Vsync | Vertical Sync left unconnected.
12 DotClk | Connect to P27
13 NC
14 NC . -
15 Vee 1. +5v
16  Blank @) Blank Cutput
17 NC
18 vD o} Vertical Sync O
19 HD O  Horizontal Sync O
20 Csync O Composite SyncO
21 Field o PAL Field
22 Gnd | Ground
23 Vee | +Sv
24 NC
25 CVSync O  Altemate SyncO
26 NC
27 Ck2s5 O 25 Mhz Clock O
28 Clk12 O 12.5MhzClock O
29 NC '
30 GND | Ground
31 NC
32 BuweO O Blue Output
33 GreenO O Green Output
34 RedO (0] Red Output
3§  Vec | +5v
36 NC '
37 Hres o Connect to P39
38 VRes O Connect to P40
39 - HReset | Connect to P37
40 VReset | Connect to P38
41 NC
42 Gnd I Ground
43 SyncClk | Connect to P27
44 Gnd | Ground
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iii. Blend vertical colour transitions; 20 9 PLACEMENGY SHERIY v PAReED ™7

colour transitions. 14. . A controller as clained TN TrarmTs wnFrein t he
hori zontal image nodul ation al gorithm can vary ffrio cql our
representation of the first inage data to a fullly. :%gujé@g%ﬁa qur _
representation of the initial 25 i mage. 115.. Aw@QHLLOLLEL_ai ¢laimed in
claim6, wherein the post processing neans congrises a post procgssing
routine whi chweh@LaaM i vated restores portlons ofr~the—frrst |ﬂugc data to
associ ated portion of the secon g S s _

undesi red changes. i R %%%’F%H%’F %? Iﬁyﬂﬁarpﬁléﬁggmﬁlg%%nﬁﬁgﬁﬂgsa
cl ock storage flmfaldssfpiayr ageiaviThp ssimped scomprmxtng/e of the ClBCkl ng rate
of conputer generated a t@ SYR i3S

signal of the flft%L hb@ggrqlggiﬁce{ dt\'l\?ﬁ'g%é% cg{ea 3 hr onlélél]g&a%na of
t he sixt h3seqOFdEORtRl deyRereRistagesdenall 7of aAf:emreequengg diex med

in claim 1 okcchiputeieiRineddted ANt tsynchroni sing signal of the fifth

a vertical input storage means for receiving a

vertical synchronising signal of a second sequence for
computer generated image data;

10 a first processor means for generating a horizontal
éynchropising signal of a third sequence and vertical
synchronising signal of a fourth sequence;

and a second processing means for combining the
horizontal synchronising signal of the first sequence and

15 the horizontal synchronising signal of the third sequence
to generate a horizontal synchronising signal of a fifth
sequence and for combining the vertical synchronising
signal of the second sequence with the vertical
synchronising signal of the fourth sequence to generate a

20 vertical synchronising signal of a sixth sequence;

wherein the horizontal synchronising signal of the
fifth sequence and the vertical synchronising signal of
the sixth sequence generated by the second processor
means are arranged to provide timing sequences for image

25 data generated by a computer whereby the image data can

' be displayed on a TV screen. ,

2. A controller as claimed in claim 1, comprising
formatting means for receiving first image data of a
first format, processing first image data into first

30 image data of a second format and outputting the first
image data of the second format as second image data.

3. A controller as claimed in claim 2, comprising
image data inputs for receipt of first image data and
image data outputs for output of second image data;

35 wherein the formatting means is arranged to be
connected to the image data inputs and image data
outputs.

4, A controller as claimed in claim 2 or claim 3,
== = Coasm 2 or e

A



- 22 - sequence and the vertical synchronising signaPlat1d
sequence gne conbi ned by.a third processi ng neans 2E¥£Eé. aﬁ@ﬁfﬂa
conmbi ned synchroni sing signal for controlling timing of conputer d¢enerated
| mage data which 5 is to be displayed on an
having different image data timng requirggents tc
di splay. 18. A controller as clained in claimlg T i stfhg a

fourth procesehegebranhe Ofofmei;%h@gm'é&lns ?@@mpfd il : I

of a first .modifying the Leyel of receiyv | ata sirgnals
and output 11 A ERgeSRy i REFRRRR0r KR whoden (B0 Ivar. awac data
controller asoﬁlQhﬁﬁdirﬂtcEarmatGinNnemﬁe1aéﬂpndcﬁma§EOdagEFaB@p31sing
arranged to r Y WRGK [ a I a Wirlo 4 ;ggge at a
and the _fi rés\t?&pr%é&eisgél ng rre]fg:nasmﬁss_qgtr%{gaengga%t%o %??ﬁcl se Stéa cl #&Eﬁy Blnlal
recei ved Dy thertrerkal: syagerapifingngigaaderfs dthe notflonsaguence and
synchroni si ngthé gWereie4lt 8enEhibAiseAYEBEENal of the sixth sequence.

5. A controller as claimed in claim 4, wherein the

image modulation means comprises horizontal image
modulation neans.which-is arranged to scan first image

10 data in a horizontal direction and vertical image
modulation means which is arranged to scan first image
data in the vertical direction.

6. A controller as claimed in claim 5, comprising
post processing means which is arranged to remove changes

15 in the second image data based on information from the
horizontal image modulation means.

7. A controller as claimed in claim 5 or 6,
wherein the horizontal image modulation means and the
vertical image modulation means are arranged to analyse

20 parameters of the first image data and produce the second
image data in the second format.

8. A controller as claimed in claim.7, wherein the
horizontal image modulation means is arranged to analyse
parameters of the image data in two dimensions at

25 predetermined time intervals.

9. A controller as claimed in claim 8, wherein the
two dimensional image data parameters used by the
horizontal image modulation means include width of image,
height of image, colour transition of image and colour of

30 image.

10. A controller as claimed in claim 9, wherein the
horizontal image modulation means comprises a horizontal
image modulation algorithm having one or more of the
following image modulation techniques:

35 i. No change;
ii. Change to colour using CLUT or calculation or
both;

iii. Blend consecutive data; -

Wy



and vertical synchronising signals of the fourth]2BEPLéSeguencers20;
A controller as clajned.in claim 16 or 19 wherein the{cfotk—storage neans
is arranged to receive a clock signal associated with tzle v:{.flggmcﬂw bnd
the second processing means is arranged to utilise the ¢l dc si'gha
received by the clock storage means to geggrate the horijzant.al— —
synchroni sing signal of the fifth sequence and the vertijcal synchroni sing

signal of the sixtivsequers@ierd. the CO8L6QL! 8F @fieCighget-TnTrHarm I9

wherein the 30 fjrst processor ans_conprises.a binary counter which is
arranged to receiv%ithe | SEREEPHHAF ARCHRVPEE 1R FL?b?o%rdEhFFﬁFﬁgthe
signals for twerpiaelatimagef mbdeladhicno nhedmsyni@rlaﬁrangﬁds:ctgj\ahﬂaﬁ.ybbe
third sequenc vertical ch L.sing signal o e fourt _
sequence. 35 ﬁa?&ﬂe&%%g 5%5%%%??§?|e$9§§ c%ai%%gﬂsﬁ_c%SEWFﬁT, 38HﬁFF§an a
node sel et or EdABEN image r saded Lo deuksedqwent heodd nand feven hd ifrids hof
sequence and ghgméi Xhbgaegyence so that the controller can be selectﬁd to
im [ tible. wth timn requirenents o]
8{??g?gn:|n1ng S|g?§[s %gnggnkroller as claimeéain c%aim 11, wherein
the parameters analysed by the vertical image modulation
means comprises the number of consecutive lines in odd

10 and even lines of frame image data with similar colour

and colour transitions in consecutive lines.

13. A controller as claimed in claim 12, wherein
the vertical image modulation means comprises a vertical
image modulation algorithm using one or more of the

15 following modulation techniques;

i. No change;
ii. Change line colour using CLUT or calculation or
both; | | |
iii. Blend vertical colour transitions;
20 iv. Gradient vertical colour transitions.
14. A controller as claimed in claim 9 wherein the

horizontal image modulation algorithm can vary from a

single colour representation of the first image data to a

fully modulation colour representation of the initial
25 image.

15. A controller as claimed in claim 6, wherein the
post processing means comprises a post processing routine
which when activated restores portions of the first image
data to associated portions of the second image data

30 which is subject to undesired changes.

i6. A controller as claimed in claim 1, comprising
a clock storage means for receiving signals indicative of
the clocking rate of computer generated image data for
which the horizontal synchronising signal of the fifth

.35 sequence and the vertical synchronising signal of the
sixth'sequence provide timing sequences.

17. A controller as claimed in claim 1 or 16,
wherein the horizontal synchronising signal of the fifth

" "% ¢C.L ®W s %




HEoT

-23- electronic displays. 23. A controller as cl irnéA%ﬂw%ﬁaPnfﬁl or
claim 22, wherein the binary counter is arranged tp putput signalg tio a PAL
of the second processor neans to produce 5 a tepsel 2& dAN 19981 Zont al
synchronising signal of the fifth sequgmce and peftical synchrgnifsing
signal of the sixth sequence for output by the confrolTer —2%: met hod
of synchroni segquencengend dathe VGrtﬂcamlﬁsymmhrb bngeanigidie ot Hole
conprising th p f e zon

S Trst sequensitBtsstiendy 4 CLihbinda %e’ne%%ﬁérﬁr&%%%%ﬂ%c%%%ﬁ%g
verti cal syncﬂhbﬂhsuﬁ@ngrghas of a combimeds e AIAhworisviniait egiignah t fer
conput er gene Sip#0 é¥§¥§%g NERdlfe t n
hoponntaP 15é§ﬁ€g%%ﬁ$gﬁlg?%§n§ bﬁaﬁ?ﬁgﬁﬁgﬁrnr se J%nce and&%ggt?%ghﬁ
synchron|§|n91§|g¥%Is ®f Qi H?Y%dseaﬁen%% U8} AgtBoREE o nBipPIRESssBAVingpans
f or conbi nidgffetdnt iMmideodhth timing requirements to that of a

‘computer display.

18. A controller as claimed in claim 1, 16 or 17
comprising a fourth processing means for receiving
10 computer generated image data of a first format,
modifying the 1level of received image data signals and
outputting image data signals having the modified level.
19. A controller as claimed in claim 16, wherein
the clock storage means is arranged to receive a clock
15 signal associated with the image data and the first
processing means is arranged to utilise the clock signal
received by the clock storage means and to generate
horizontal synchronising signals of the third sequence
and vertical synchronising signals of the fourth
20 sequence. o
20. A controller as claimed in claim 16 or 19
wherein the clock storage means is arranged to receive a
clock signal associated with. the video signal and the
second processing means is arranged to utilise the clock
25 signal received by the clock storage means to generate
the horizontal synchronising signal of the fifth sequence
and the vertical synchronising signal of the sixth
sequerice.
21. A controller as claimed in claim 19 wherein the
30 first processor means comprises a binary counter which is
arranged to receive the clock signal and divide it to
provide timing signals for the ' generation of the
horizontal synchronising signal of the third sequence and
the vertical synchronising signal of the fourth sequence.
35 22. A controller as claimed in claim 21, comprising
a mode selector which is arranged to determine the timing
for the fifth sequence and the sixth sequence so that the
controller can be selected to produce timing signals
compatible with timing requirements of different

* C L ] S *




synchroni sing signal of the first sequence and t{& Hori zont al {synchroni si ng
si gnal ,of ,the third. sequence and 20 for coﬁi I n ztngv'gqgi al
synchroni sing signal of the second sequence w fhithé verti cal ijnchronising

signal of the fourth sequence to generat&3horigo I'sijng signals
of a fifth sequence and vertical synchronising{signals of a sixtih sequence
respectivel y ededtoampa tdirﬁplws-. the horizontat=synchronising signals
of the fifth segyenceaand,perdicy §¥”@1ra%{e%i NgnsSicqBaks Pf bke Siadh

sequence to provide timng sequences for conputer generat eg | mage data

wher eby the i2fageWHEES18antBe HLHALY e FINEHY eléct RFERRRIBAS pFQy OWPut
25. A et hafigifald atdesl PAL CHRI fhd4skhehddprocede ot mratis awriprodicd he
hori zont synchroni si.;ng sjgnal_.of the fifth_sequence and. the vertic
synchr oni%si nd s!lﬁ?ﬁesjolfagcﬁﬁe &%Woé’etcfﬁencsé’%’?fg“as’tw r S PFEE ss?é]g '%é%ns
t'o generate &idlbi sequepnehmod svemt scghakbynehromdtsiold i sigdsl ofi g of
e S Snifndf sqandB U0 oaC B B, UbebBl 20 0 20
of a first format 2%rocdssiMgfFiad stof synchronising image data for
display on a TV screen, the method comprising the steps
10 of receiving a horizontal synchronising signal of a first
sequence associated with computer generated image data
receiving a vertical synchronising signal of a second
sequence associated with the computer generated image
data using a first processor means to generate horizontal
15 synchronising signals of a third sequence and vertical
synchronising signals of a fourth sequence using a second
processor means for combining the horizontal
synchronising signal of the first sequence and the .
horizontal synchronising signal of the third sequence and
20 for combining the wvertical synchronising signal of the
second sequence with the vertical synchronising signal of
the fourth sequence to generate horizontal synchronising
signals of a fifth sequence and vertical synchronising
signals of a sixth sequence respectively and outputting
25 the horizontal synchronising signals of the fifth
éequence and vertical synchronising signals of the sixth

sequence to provide timing sequences for computer
generated image data whereby the image data can be
displayed on an electronic display.

30 25. A method as claimed in claim 24 including the
step of combining the horizontal synchronising signal of
the fifth sequence and the vertical synchronising signal
of the sixth sequence using a third processing means to
generate a combined synchronising signal for controlling

35 timing of the image data.

26. A method as claimed in claim 24 or 25,
including the step of using a formatting means to receive
first image data of a first format, processing first
image data into second image data comprising first image

[




i mage data into second i mage data conprising first image — = 24 - data of
t he second. format and generating the second inage da

hori zontal synchronising signal of the fifth sequenc mm‘mmug’mmul
synchroni sing signal of the sixth sequence can provide trmmng seguences for

the 5 second inmage data. 27. A nethod.aggclainmed in claim26 including
~the step of using the formatting neans to process the first inage data of-

the first fordeé¢ai &f othBessesand fioraee aid g&lﬁ‘éﬁb&/lﬁ@etﬁéCgédohdﬁgﬁxa@@ a
conprises odd nd e

h d
ot | zont al _syHETR oHASRSEYs ity BB iPRBEAL AYARTeRiat S q Higmalh of o bie
synchr oni si nof f gmakbeghence sand hthequescteic®B. sgnm::lm@dsaslgclalgmalll wf

Cl ) mea eTehe BARIEAH GRS SAHEE PHuill ERMIA cEof one
interfacihg &ec image data.

§27. A method as claimed in claim 26 including the
step of using the formatting means to process the first
image déta of the first format into the second image data
whereby the second image data comprises odd and even

10 frame image data synchronised with the horizontal
synchronising signal of .the £fifth sequence and the
vertical synchronising signal of the sixth sequence.

28. A method as claimed in claim 27 wherein the
method steps are carried out by a controller as claimed

15 in any one of claims 1 to 21.

29. An interface unit for interfacing a 'VGA
controller and a TV screen, the interface unit having -
inputs which are to be connected with horizontal and
vertical synchronising signais generated by the VGA -

20 controller and imaQ'e data generated by the VGA controller,
and which has outputis which are to be connected to the
driver of the TV .screen, whereby in use image data _
transmitted by the VGA controller to the interface wunit
is arranged to be reformatted and synchronised to

25 timing requirements of the TV screen  driver with
which the interface wunit is connected, whereby image
data transmitted by the VGA controller can 'be _displayed'-
on a TV screen. : ‘

30. A system as claimed in claim 29, wherein the

30 interface -unit comprises a controller as claimed in any
one of claims 1 to 21.
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