2162026 W gital Display System enploying a Raster Scanned Di splay Tube This
invz%tion relates to digital display systens, and in particular to such

di spl sylst ens enpl oyi ng raster scannged cathode ray tubes performng

aut ifc‘ de switching. The primary use of raster scanned cathode ray

t ubes| has /been in the television field. However, over the Iast decade such
ras\er scAnning has found increasing uses in the conput er dIS ﬂﬁgﬁ' At
t he ent tinme, an overwhelmng majority of conputer systens use s

di spl ays for comrunicating instructions and results‘to the operator.

both tel evision and conputer display, many nodes of opera- tion have been
used and pr opBi®iEal| Risndiew,$:i 6R, SHEGPY MG RpRestefseasre Rigeta i on wi t h
raster line structures of 405, 525, 62&eand 805 |ines have been used. In
both Britain and France, different television transmtters still generate
signals using different line structures, 405 and 625 in Britain, and 805
and 625 in France. In both of these countries, at least up to a few years

ago, I ecei Vanss WaEnPI&Yrdesk i th Jraaval aa@%*:{gﬁspgrb%rramegﬁms to alter

t he horizontal tine base frequence when sw etween high and | ow |ine
definiti on SRERFAIST FEchITERDES s\kér%“srrﬁﬂ@*ctydnﬁ)r Frsier #gepret i ¢ swi t chi ng

of the tine dassaid reguaitey haTedny bitoraREoMmdae Sii@raksy. as is illus-
trated in British Patent No. 1,188,294. In that Patent, the horizontal
synchroni sing signals are applied to a circuit which is tuned to the

frequency ofthermseary gival of frestenedanned dethodd ray Sbasdasdbden g. 405

lines). The joi £dlick; o NBLRT AIAQ 4, PIHRVEGES, Gbé{)%r %niasQUEQé’Jd% | fdgccor dance
wit{h;the different line structures required i nput signal's, and these
raster scanning has found 1nc*ea51ng uses 1n the comther

display field. At the present time, 'an overwhelming majority
of computer systems use such displays for communicating

instructions and results to the operator.

In both television arnd computer display, many modes of opera-
tion have been used and propcsed. In television, for example,
modes of operation with raster line structures of 405, 525,
625 and 805 lines have been used. In both Britain and France,
different televisicn transmitters still generate signals using
different line structures, 405 and 625 in Britain, and 805 and
625 in France. 1In both of these countries, at least up to a
few years ago, receivers were provided with manual switching
arrangements to alter the horizontal time base frequence when
switching between high and low line definition channels. Some
attempts were made to provide automatic switching of the time
base frequency based on the incoming signals, as is illus-
trated in British Patent No. 1,188,294. In that Patent, the
horizontal synchrorising signals are applied to a circuit
which is tuned to the frequency of these signals for one line
definition standard (e.g. 405 lines). The circuit, therefore,
. provides different cutputs in accordance with the different

line structures recuired by the input signals, and these



2 outputs are used to drive relays to switch the horizontal tinme base to
correspondi ng frequencies. A simlar, but nore conplex arrangenent is :
enpl oyed in the conputer video dlsplay dfevi ce described in publishe
Eur opean Patent Application NO 4798. In that arrangenent, . the vi dgt

di splay device is adapted to operate on different |ine stan- dard

whi'‘ch receives the conposite video S|gnal is tuned to the line fr cy of
one of the line standards. Accordingly, it provides different outputs in

accordance Wi tditpiies r8ausshiandartvd RELGAL €9 A ebhanyi ﬁﬁqzéﬁ&ﬁaL%These

outputs. aye used to switch the horizontal time base frequency e present
i nvent i on i s g’§§8dt°oﬁ°f‘f‘F€’PP’é%fl’ﬁgsﬁ‘EﬁqBﬁn‘H?ét in a digital display systemin
whi ch signals for the display are devel oped in a conputer system the

pol ari ty of t 'eﬁﬁ{lls STHOFTRN %%1%?& %Fra%Ct eeqlta%s\%np# g’ig ently,

switching of t splay nonitor can Al eve ®to the
polarity of atcompytsr wideopfisrlay devipe slegoribed Notpsblimedi Burepbadi nents of-

the invention PQ@@&E iabgridaeisi ot Lfos. he §ﬂ£l?gr§érg@ﬂlzr§: At fe dghLyed as being

of one polarity when _each synch pul se conprises_ arise froma given
refer en(F:)e | ev s?’d”’adﬁ’f’(j’ﬁefglag@% ed EﬂcPPGFa’E‘h@no‘E)‘pﬁ%F?'é: géreustay- when each
~synch pul se cdapas Sesaccodtiaire whER trbeemegheﬁieolw 10 phlge rlgtcfeéaence | evel .

~ Thus, if the digjt grated . eco uter are for first data
format, at | egstb t%éeo‘#egggjééosfgﬁ@ S rece % 5t Ee XAART? S18A verti cal
Wch si gnal s isj tunsA ‘Emé'-hﬁolla!el fl;equam |°fc' Qtteeocmhwtme sktgnwrdsare for a

different formebotdiassy ,SYOrcviaNaks A Rnofo E&B&%eﬂn% gdm!eawé - The

circuits which.detect the polarity to provi swtching functions in

the nonitor, &BetHEs stardard d§€l‘fat}ﬁ€0b3bFPELﬁltd§° signal. These

outputs are used to switch the horizontal time base frequency.

The present invention is based on the realisation that in a
digital display system in which signals for the display are
developeq in a computer system, the polarity of the synch
signals can be selected at will. Consequently, switching of
the display monitor can be achieved by reference to the
polafity of at least one of the synch signals. Note that in
embodiments of the invention described hereinafter, the synch
signals are defined as being of one polarity when each synch
Pulse comprises a rise from a given reference level to a
higher 1evel,'and of the opposité polarity when each synch’
pulse comprises a drop from the highest level to the reference
level. Thus,.if the digital signals generated by the compﬁter
are for a first data format, at least one of the synch signal
trains, for exémple the vertical sYnéh signals, is of one
pelarity, and if thelcomputer signals are for a different
format these synch signals are of the opposite polarity. The
circuits which detect the polarity to provide the switching
'functions in the monitor, as they do not use tuned circuits,

are simpler and more reliable than those of the prior art '



ahd nore reliable than those of the prior art 3
s 5. In addition, the formats to be switched may be the scanning
{}and/or the video signal foBmat. The present invention ‘pr.ovi des ¢

di spl ay system a raster scan cathode tube display unit,

e coupled to receive data signals defining the data to be

d horizontal and vertical synchronising signals and arranged to
raster scan display on the cathode ray tube of the unit, the

di splay unit incorporating control circuitry respon- sive to input signals,

uhen recel veg bRoSilral 1ACadd RIURN SheOlorihel G@She MArOhed Ry o bases

produced for gen rating t raster and thereby to alter the Tine strua_ure
of the displthe searniagt Bremencies anfkortthe ¥é#re L9l EoFmaty is so '
responsive to the polarity of at |east one of the horizontal and t he

ertical synchronising.s tra The sent ention e
\éesclrl bed ?u??%@FéTf;Pt\?\/é?/‘}eg‘P%&é’ﬁﬁi”géﬁ’ ngg ﬁcalip %n%’gael\flﬁm’er?ts t her eof

as illustratesbten $daa aa:ﬂmﬂpamuenglstrlawmgs,laﬁapﬂue@rto-bﬂquéedl is a block
di agram of ggéﬁyaaxaesq% 4OEG CHesBLEY BURP L, MRl Gl O 2

conput er and"2 lgure 2 1s a nore detailed circuit di agfam
of the noni tmrleenﬁ]olan@|Weéﬁi?aloﬁy¥%°ﬂ+%1m9a§1%|%§t4ﬂd B¥raoEedr® 1; Figure 3

is a Waveforaawlagr@@agtwnsegn wagt&;peh%mcstmal faylRibé &F tie t he display
nonitor fromthe displ a%WPg and Flﬁlure 4 | a, dla ram of a nodified
t

version of tWRitmpHig Gis t d'F‘F%{ﬁ"t"aF FrEUTe 2°1”f’ﬁé ’a’ PP dat a U
di spl ay arraspemestimputFsignaks,] wbenprecebeeds toi swvischmhet Ereqh@dccoupl ed to a

: di splay rmoni <t>P QeastTQrEi‘e of the time bases produced for generating the
raster and thereby to alter the line structure of thé display,
characterised in that the control circuitry is so reéponsive
to the polarity of at least one of the horizontal and the

vertical synchronising signal trains.

The present invention will be described further by way of
example with reference to embodiments thereof as illustrated

in the accompanying drawings in which:-

. Figure 1 is a block diagram of a display system including a

display adapter coupled to a computer and a display monitor; : )

Figure 2-is a more detailed circuit diagram of the monitor

control circuit of the display monitor of Figure 1;

Figure 3 is a waveform diagram showing synchronising signals

~ applied to the display monitor from the display adapter; and

Figure 4 is a diagram of a modified version of the monitor

control circuit in Figure 2.

The digital data display arrangement of Figure 1 comprises a

microcomputer 101 coupled to a display monitor 102. The



4 m croconputer is shown in highly sinplified formand conprises a central
processing unit 103 coupled to a display adapter which conprises the
gonmponents, to the right of broken line 184. The di spl ay adapter co
programmabl e CRT con- troller 108, a graphics processor 109, a buffer-
110, and a video processor 112. The CRT controller 108 is responsfve’
tuning and control signals from CPU 103 on a bus 105 to generate
signals.on a bus 113, address. signals for buffer 110 on a bus 111
control signals for video proces- sor 112 on a bus 115.  'CPU 103 al so

provi dgs addr egseHceRdtsr| & shbi Q.Hfﬁf‘g'hl%:l&mﬁl(ﬂleé Ri% Q6 cofpliRel digital

S|gnalsyiﬁﬁn1V|deo processor 112 are over bus 114 to video
ciTtcuits 116 i A feReTal HFPSSESIBRIWSFE Eﬂ“PHeﬁ e &pdipiay #9REYR signal s,
generate the cohful céligriGesithoatdnpbiéntd €Rht 1fight THE baykerh 1sngnal s from
the CRT contro 8 are used 49 dr|v enerators
117 whi ch prov}‘éig‘ c%ﬁ éd(r)%ts?f)aﬁ'af"&%ﬁ VeSS glfﬁ?ﬁ t%rogﬁ 5&’?% a@l gn&lcm Is of CRT
119. In oper at kool legrishi 8 synepbies precebsOr (08¢ es busien aptnecdl@laradf rom CPU

13 and pl aces Lhﬁ&&gﬁﬁ%ﬁ?&’oﬁhgﬂa' gl HRY LUHckE11e3t 06 14 1RsplheRR Processed
signals may be store 10 in an all points addressable node, in

whi ch each pi cErt@nére @At Aot BPepIafe U ris 3enPry 1%n* R he buffer,
by digital datgeicaatessymthgqhbEs oal #wWusaruB, sddresstsigrils ak el enent.

Al ternatively, fer store ece char r_data (either

al phanuneri c oPu%?%p CPovhiteR lfsiaé %scé’ah? gnc?gcoﬁpedvf' eopgﬁ?ffe(?e t he

piset ure el emensoxiadila. orDat bus 418¢ oc2d 3103 alsvp bmﬁldlesaaddadsﬁ ségealsdef i ned by
the CPU over byér 186 pulftes Q3! BvdsS 2SS 206N blpditathfeaeBidagi duf fer by

address signals

from video processor 112 are applied over a bus 114 to. video
circuits 116 in the display monitor which, in response to
these signals, gehexate the colour drive signals for a CRT
119. The synch signals from the CRT controller 108 on bus 113
are u;ed_to drive time base generators 117 which provide

conventional drive signals to the deflection coils of CRT 119.

In operation, graphics processor 109 processes graphics data
from CPU 13 and places the processed signals into buffer store
110. These processed signals may be stored in buffer 110 in
aﬁ'all points adaressable mode, in which each picture element
to be displayed is represented, in the buffer, by digital data
repfesenting the colour and inteﬁsity of that element.
Alternatively, the buffer store may receive character data
(either alphanumeriq or graphic) which is subsequently decoded
to provide the pic;ure_element'data. Data is stored in the
buffer at addresses defined by the cPU over bus 106. This
data is subsequently read from the buffe: by address signals
from the CRT controller, passed to the video processor for any
required conversion, and then applied over bus 114 tq_the
monitor 102. Thus the data in buffer 110 is updated under the
Contro;_of the CPU and transmitted to the monitor under the

control of the CRT controller 108, which also provides the



-in buffer/ MO is updated under the contgol of the CPU and transmtted to

from the~CRT controller, passed to the video processor for any required

convergio and then applied over bus 114 to the nonitor :102. Thus the data

t he under the control of the CRT.controller 108, which also -
provildas ‘Wo¢ 5 synch signals. CRT controller 108, as it is programmable,
can )f t he di splay adapter to operate in different nodes, such as the

nt /oned al | poi nts addressabl e and charac- ter generator nodes. |In
additive”it is program*red to deter- mne the format of the synch pluses

applied to the nonitor. ure 2 shows, in sinplified form. the.. ITB.]OI’ .
circuit conpSYPRRFLENYS.t h&%ﬂ?'ﬁ’iﬂﬁiﬁéoeﬁﬁ ggn’rsc sroguserelfes gan egls.];,_e-r’ 1
coupl ed to reoatma dheidiaplayoladaptesi € apsrate Ilhrkﬁ:ff'a’rédtr ﬁ&!&% 6, horizontal

synchroni sin h. ote |aI e 10, which line
%ugﬁ lttﬁe%%olre Qn%ng &{L@ gf{ #;01;1) caS re\ﬁﬁa‘%{: g

is also couple screen the cou e PBEP%EE es | nes .2
t hrough 9. cmesmer@rm me@&qout@faudémw@ i ds thurenmqsiptoeiétewer lines 11

through 16, t@nkQFeCeiBRARSoE The d:RhCoIRR@ESaphild SO ndsid, ), €ad-only
nmenory, but it may be any other type of IogicC device, for exanpl e a

programmabl.e |l ogic array, which is adapted to performthe logic which will
be descri bed Higawr 2 slﬁbw’sesmrsiﬁplﬁlb&efdzﬁp%eCﬁaw cHi@igl Sompshi ch, as will

be seen | at erl,uenwilgflf @ﬂet %{ué& Q&I [ n1°our°rd%“gpudé?g?105ff§9%tlﬁirle?hll"t hr ough

16, | ogic neans génerates digrta I've es 20
t hrough 25. Thurlkedskgrreceivs @19.¥f-}ﬂll eellqaxg sigrafls drolimeke@ thaiomghanplifiers .

26 through 2§, whdGBok€aP8FrncHrbN Sl dhgPE HaAE &nakwaouﬁéwa&ﬁo drive the red

green and bl ue guns_of a_colour cathode ray tube (not shown) over |ines 29,
poténtial on line 10, which line is also ‘coupled to the screen

the coupling cable which incorporates lines 2 through ‘9,
Colour signal outputs_from register 1 are applied, over lines
11 through 16, to logic meanslie. Logic means.19 is shown as
a read—only memory, but. it may be any other type of loglc '
device, for example a programmable logic array, which is

adapted to perform the logic which will be described later.

In response to the input colour signals, which, as will be

seen later, will either be on lines 11 through 14 or on lies’

11 through 16, logic means 19 generates digital colour drive o
signals on lines 20 through 25. These 51gnals are applled as &_J
1nputs to video drive amplifiers 26 through 28 which respec-'

tively provide analog outputs to drive the red, green and blue

guns of a colour cathode ray tube (not shown) over lines 29,

30 and 31. Each of these amplifiers has an intensified colour

input (R, G and B) and a non-intensified colour input (r, g,

b) and can, therefore, geherate any of four intensities :
depending on the.values of the pair of digital inputs. Thus;

the amplifiers together are'capable of selecting 64 different

colour drives. '

Referring back to register 1, output line 17 carries the '

horizontal synch signals. These are coupled to a horizontal

i



30 and 31. Each of these anplifiers has an intensified col our input
and B} and a non-intensified col our inp% (r, g, b) and can, ther
generate any’ of four intensities dependi'ng on the Val ues of the ¢
digital ‘inputs. Thus, the anplifiers together are capable of selfecti 64
di fferent col our drives. Referring back to register 1, output |
carries the horizontal synch signals. These are coupled to a ho
6 tine base generator 32 which provides horizontal deflection currents for
the horizontal deflection coils of the CRT over lines 50 and 51. Vertical
synch si gnal S ﬁ‘lhemarsegga{ee&tdlr aeevtdph| pregti@ee hotizoatdB deEIle‘dltigiil an

excl usie~tIoR N%}R% %8 ?]ro%qdonta §71b0£fontaﬁc\>/ rti aghetél?p pase generator
e I ne

33 to drive t &% PO ot over S 52 and 53.
As will be sedrnkstssr ﬁndhié pMegbsealobyndtiORIgnR1s sfnom vemigter tlharet he

polarity of th §%£H3Bv?f a&ﬁéslaapalfo‘aehtaa Eké‘ﬁs@@é%oﬂe()&bﬁi atd341 S constant
|rrespect|ve (o} arit thesé signals on line 18. e vertlcal

synch signal s a8 Hq‘Fe418 "ﬁré ‘ﬁ%b"a&p‘p'f'f‘% age) IFNREATOr oF3 EPr Ve Wi
devel ops cont r&ktﬁagnaéﬂefceioﬂ @gils BEanfe tRr dvhe Line® st.maﬁa ganeraat or s 32

and 33, and X c nce with oharity t he nch
signal s. Li ne%d%e ESﬁ’bI Mk %S&Pdﬁp%%e f’%\?g‘}ot%elr‘fléf cfnsn ee%rgg gr circuit
com prising rebei pdlarith cﬁnthecapadi sdgnBB, appdiefictpybng base i nput of a
differential %Lf{ﬂo@r 3§9.Ls dEt0R0aLLYS P o2f eill bEBLARy d¢ dhesplifier

recei ves the si fromline 18 uninverted but integrated by an
|hFegrator corﬁi-rgf'%l-%@n dtesi®yr 38 ‘and capaC| tor 37. The output of anplifier
39 provides control-

The vertical synch signals on line 18 are also applied to a
.contfol circuit which develops control signals for lbgic means
19, the time base generators 32 and 33, and XNOR 41 in accor-
aance with the polarity of these synch signals. Line 18 is
coupled, through an inverter 34 and integrator circuit cem-
prising resistor 35 and cépacitor 36, to the'positive input of
a differential amplifier 39. The negative input of differen-
tial amplifier receives the signals from line 18 uninverted
but integrated by an integrator comprising resistor 38 and
capacitor 37. The output of amplifiet 39 provides control
signals to logie means 19 and XNOR 41 over a line 40. These
signals'on line 40 are also applied, through a.potentiometer
network comprising resisﬁors 42-ahd 43, to the base of a PNP
transistor 44. The collector of transistor 45 is coupled to a
positive potential through resistor 45 and directly, over line

46, to a cqntroi input of the time base generator 32.

One example of the operation of the Figurelz eystém'will now .
be detailed to assist in the understanding of the invention.
The monitor system shown in Figure 2 is, of course, adapted to
present displays on the CRT in response to the digital Signals
- received over lines 3 through 9. These signals are generated

by a display adapter within a computer system as shown in



signals to logic neans 19 and XNOR 41 over a |line 40. These signals on line

i s, of course, :
digital signals received over

t

B

a

410 applied, through a potentiometer network conprising resistors

o the base of a PNP transistpr 44. The coll ector of transistor

bd to a positive potential through resistor 45 and directly,

7

, to a control input of the tine base generator 32. One exanple
tion of the Figure 2 systemw ||l now be detailed to assist in
ndi ng of the invention. The nonitor system shown in Figure 2

gener at ed by é‘ldu:sqallayhaamapsmbus ltha dngaoa:pldae& amzpmlass seown in T ~T
Fi gure 1 whic I rOVI es se- ces 0 IS
: Guaﬁ&%ﬁpk%l&h&& j ect% the ventton Je§ttcgfugg

data for display. The primar

automati c sw E8REHEON thita ¢ cﬁtﬁﬁthtlfcoFW{hChﬁm emthdattaefmnxxams

present exanplger diW¥esett a&ed fBPtﬁlﬁ% Cornr %ﬁ@@}dg&& kQadyf@, SRR fi c data
formats wil |

bet ween up t o Fd!

be.d Sﬁol bed, thou

system In the qgesesiidd, exongheit iwilll fhecbhe Sleat later subatciRdcADde

1, th t dapt.ed y of 16

col E)u(rasm)ml no"Eb Jé%segc&ﬁ(f% f%& ng%E%uﬁf%e arlrcé’(r%l g‘?h m%d‘%bf% °Poalg| spl ay 640
cxhe Biigure 2ngyaffers4 Tolthe myesenty emel in kbendinistoof r esponds

to positive herézhAtalednEaessT oSl , SUC RoPitlosBs %agpéé& EQ'&%FnaLQ”a' s on

x 350 pels,

only four
I n MODE 2,

o B BB oot na A BRI 1o Risront B o

verti cal syru:mode, MODE 2, the monitor is adapted to display 640 x 350

pels, each with any of 64. colours. 'In MODE 1, the monitor

responds to p051t1ve horizontal and vert1cal synch pulses and

to colour signals on only four of the input 11nes, for example’

lines 2 through 5, in Figure 2. In MODE 2, the monltor
responds to p051t1ve horizontal and negative vertical synch
pulses_from the adapter and to colour signals on all of the
input'lines 2 through 7_in'Figure 2. Thus it should be noted
that the.poiarity of the syneh puises, generated.by,the
display adapter of the computer, must correspond to the data
format. 1If the adepter can only provide, or currently ope-
rates to provide, a MODE 1 signal format, then it is designed
to generate only, or it generates currently, positive synch.
pulses. If the adapter can only provide, or currently ope-
rates to provide a MODE 2 signal format, rhen it is_designed
to generate only, or it generates currently, positive horizon-

tal and negative vertical synch pulses. Since automatic

- switching between modes is built into the monitor system, it

can be coupled to a MODE 1, a MODE 2 or a dual MODE adapter,

and operate, without manual adjustment. A dual MODE adapter

is one which is able ro_switch between the data formats.  An

example of such an edaprer would be one which can be switched
between a low definition character generator operation,

corresponding to MODE 1 in the monitor, and a high definition

fect

adapted to present displays on the CRT in response to the
lines 3 through 9. These signals- are

e

In the

MODE

I gure 2.
ﬁdseﬁ'é’gﬁt ive

becone_clear |ater -that swtching

ScORHE s’g@&éeﬁﬂa/éw BPerbihc fata iformars vk F| gure 2

o

»

£



pul ses fromthe adapter and to colour signals on all .of the input li
through 7 in Figure 2. Thus it should he noted that the polarity o¥ :
synch pul ses, generated by the display adapter of the conputer, j
correspond to the data format. If the adapter can only provide,
currently ope- rates to provide, a MODE 1 signal format, then it
designed to generate only, or it generates currently, positive syRch:
putses. |If the adapter can only provide, or currently ope- rates to*

provide a MODE 2 signal format, then it is designed to generate only, or it
gener ales cur aebtgoinptpasidiéssabherdpeparichatorredpsrmagag itcemosr 2i gl synch '

pul 'se'S\,.,Si’T'lce tonat et ween is.built into the nonitor
system it- can e cour ﬁcedmfterga%g g W{%% S card ax l}éJ “SooE: adapter, and
operate, wt hsmrmwaeenad?wm all\s@uats w@@&%}n operatigne iwhi ch is

able to switcBoPeNEES, Liaeh dRkaadAniBich uerthexemltem&ie g€ high adapter
woul d be one which can be switched between a | ow definition character

- generat or opefR&fition oty E_, SREPIY PR MOBER spek ehEvisheR 15y 292RfT a hi gh
definition eB altd ipaileks mdrﬁa&ab&r: ofPEHeabbDAri€PréL spOR@iregedlo MODE 2 in
the nonitor. ALt na |veI hga J'qapétlc rlev % r:E)ul %Iwytsc%lchar ggter generat I on
and all p0|ntsya Pes¥a eoeraﬁ R HOUEE "W tR 1 oW definition in
the first rmder@md thi dispdey |tth|8t$‘t9nX| 29‘1 bel%eoomPEni)de:heweﬂtlselbh a

swi tchabl e adaphe vake freqhéndy! €8fsekNdd cbONE! $AL HisdMRaREAREM-Of the
vertical synch pul ses can be easily_achi eved dur | ng swtching. In order to

di-<play the 64D 53“'20’6“59?:%‘* |hf"?r a} timgcbager vidtly Contrel i & F r®quency i s
set to 60 Hz, otéesdaartheookmltot adjllstkitr tha ds.hfféretmdeui lbRe hpezOntal tine -

base width CO”E\&lon o?. %%t d:t.s%lay data between the two modes. In MODE 2,

the vertical time base frequency remains at 60 Hz, the hori-
zontal time base frequency is set to 22 kHz and the width is

set for normal scan.

Referring back to Figure 2, the input signals on lines 2
through 9 are passed through regiéter 1 to the logic means 19,
.the horizontal time bese 32, and, over line 18, the vertical
synch'signals are applied to XNOR gate 41 and to inverter 34.
In MODE 1, the synch s1gnals are positive, as shown at
iwaveform A of Figure 3. Inverter 34 provides an output 31gnal
which is the inverse of waveform A, that is, a signal with a
normally high level-which drops during each synch pulse. This
output siénal is applied to the in#egrator, comprising resis-
tor 35 and capacitor 36, which has e time constant consider-
ably longer than the perlod of each synch pulse. Thus, a
substantially constant hlgh level s1gna1 is applied from fhe
1ntegrator to the negative input of d1fferent1al ampllfier 39.
At the same time, the un-inverted s1gna1 of waveform A of
Figure 3 is applied to the 1ntegrator, comprising resistor 38
and capacitor 37,_which'is'similer to integrator 35; 36.

Thus, a'subStantially consfant low lewvel signal is applied

from integrator'38, 37 to the pdsitive input of differential



‘overscan the CRT to adjust for the difference in the aspect ration of the
data between the two npdes. In MODE 2, the vertical time base .
gy remains at 60 Hz, the hori- zental tine base frequenhcy is-set to, 4
and the width is set for normal scan. Referring back to Figure 2, |
pyt) signals on lines 2 through 9 are passed through register 1 to the
eans 19, the horizontal tine base 32, and, over line 18, the
synch signals are applied to XNOR gate 41 and to inverter 34. In
| tge synchdsignaLs are positive, as shown at waveform A of Figure 3.
nverter 34 provides an ouf put signa ich.is the.inverse qf wavefor m-A,
that is, a sigFRHINY % anFrﬁf? ﬁi%%%8%%#“%‘?%#%558“‘8‘&% ng eachmsyhch
pul se. This ouighiifier (I¥aprowidapp isebstamtidllyl aeregrat dow tevedri sing resis-
tor 35 and capagldor s Y6 GBylRSubold HE LAASLANCE ONBLIRS vollak | Onger
t han t he perloﬁ of "eac synch pulse.” Thus, "a. substantially .constant high
level signal gatagpl vhighi rewnrefers ARERftAt Hhe pastrgensishi R Sefiput  of
\(/jv:elf f fer ent IA\aI f'g sk % i_%g-oéielr_t {?u?aezf provRie hbgatifeisynentmdsssgral of
veform A o igure 3 is applie 0 e integrator, co j Si resistor 38
and capaci t or VS’?t%%i'Ef‘F_f‘ei hasy #PTSRATPD nt_eﬂfeag?)‘i" °§§?uf3€.gp nﬁs?gals '
subs';]ant i al | yconpietats logir Imewss 19,gfict the mppbsedof bomeseridgdat or 38, 37
to the positiye,input.of.diffe gl L £ aa | Rk ESPONSe to
t hese inputs, i("'31|1c1“"1"erglédn't itggéJgfr}r‘pf‘?ﬁJg? %29' S?b-ﬁggﬂggéﬁﬁqt‘l ght ir’_bglg-?ypconst ant
| ow | evel out puansifhex isovhenefere Getptr & 30w SHFTERY &9l PR 40 to XNOR
gate 41 whi chpiighel entivethsoddherdisibs @@ Sy npb1ied 6s18fephéecd to its

other input to provide negative synch pulses to .
P thgg line iS'cgupled wi Qn time gase generator 32 to elec~

tronic switches which are set by the positive potential on the
line. When set, these switchesICOuple frequency_détermining
and width determining components into the time base to sét_it'

to 15 kHz and overscan as required for MODE 1.

In MODE 2, the vertical synch pulses on line 18 are negafive,
as shown at waveform B of Figure 3. Thus, inverter 34 aéplies
a normally low level output, which rises for each syhch-pulse,
to‘integrator 36, 36. This integrator therefore delivers a
substantially'constant low level signal to the negative_input
'of integrator 39. The un~inverted waveform B is éppliéd tow ) \‘J
integrator'38, 37 to proVidé a substantially constant high
.level signal to the positive input.of différential amplifier
39. The output of this amplifier, in response to these input
signal levels, is a sﬁbstantially cbnstant high lével. This
is applied, over line 40; to:XNOR gate 41'56 that the negafive
going sYnch pﬁlsés appliéd to the othér input of this gate::
pass through the gate uh-inverted._”The verticél:time base
generator, theréfofe, still recéives'negative goingzsynéh '
pulses over line 47. Now, however, the sighai ievei on line
40 applied to logic meané 19 is:high; the effect éf'which wiil
be described later. This high level is also applied'thrbugh :

network 42, 43 to cause transistor 44 to conduct heavily,



“vertical time ‘base generator 33. The |ow output on line 40 is coupled_to
| ogi c ,neans 19, for the purpose to be described bel ow, and, through

A2, 43 to transistor 44. This transistot0is therefore set to a |

_ Ievel 'S0 a positive potential through resistor 45 is applied to
this Iine I's coupled within tine base generator 32 to elec- troni

which are set by the positive potential on the line. \Wen set, these
swi't ches coupl e frequency determ ning and w dth determ ning corrponents into

the time base to set it to 15 kHz and overscan as required for MODE 1. In
MODE 2. the v S [ at shown at

wavef ox B of 1n§%g %%QT%‘:%HLfaﬁvggp er gg negratoege’ggno?gnlaﬁ ng/‘g‘f ow | evel

out put, which th%eéecttz;pnya@msc;he@hnpmhsehoztieommlegxm basg@en@GtoThi s

i'nt egrat or theizeftar@utd%htvt@fesaﬁov%umtaesé@lkaq@eqe§tmtwiéw kevel signal to

the negative input of integrator 39. The un-inverted waveformB is applied

to integrator wgmining 6°’ER%\?PH% £0 MADE: L ANAPTiRgc ih FUKERe T BEFP | evel si gnal
to the positi veonipppertsOto Beftf efii@nt imd baeyluof 22 1xH3%andl Rermlt pedn of this
anplifier, ing on o these.input | ev |s bst.antially
const ant hi gh Y@gr sﬂ?’ﬁg tth %E)Stleméc?s %‘\’/gf?ar descr%éd' 3&@% %112 41 so that
- the negative gewirghes/ rtbh (ERTI deflegppdri siistam tthealdpheforl h}zmtdléfeltents gate

pass through thiQegaif adBoddahel kadn thENBodility G the Rr-LESA gg0ar ator,
therefore, stil| receives negative going synch pul ses over |1ne 47. Now,

Hovever, the sPignats ide RFRViding Wﬁpﬂ"?léal'ﬁb SP’BEﬁ SigRales£9Y the high, the
eff ect of whi chertiibal hémelameei fa@drhedrein bothimodesgh | evel is al so applied
t hr ough network 42, 43 to cause transistor 44 to conduct heavi l y,

bringing the potentlal on lie 46 near to zero. This resets
As has been mentioned above, line 40 from differential ampli-

fier 39 is also applied as an input to logic means 19. It
will be recalled that this line is set to a low level in MODE.
1 and a high level in MODE 2. In MODE 1 the colour signals
from the adapter arrive orer lines 2 through 5. 'These'signals
may represent intensity, red, green and.blue (I.R.G.B.)
digital signals on the respective lines to provide 16 colours
on the C.R.T. In MODE 2 six lines, 2 through 7 carry respec-
tively high intensity red, red, high intehsity green, green,
-hiéh intensity blue, and blue (RrGgBb) digital signals to
provide 64 colours. In MODE 1 the extraneous lines, that is
linés_s and 7 may either be earthed at the adapter or provide

'‘don't care' inputs to logic means 19.

In'MODE 2; logic means 19 reéponds to the higﬁ_levél on line

': 40 by gating the signals from register 1 over lines 11 through
16 directly to the corresponding RrGng 1nputs to ampllflers
.26 through 28 over lines 20 through 25,

" In'MODE 1, the low level on line 40 is applied to logic means
19. This causes logic means 19 to decode the IRGB signals on
lines 11 through'14 from register 1 as follows:



the system as?

npde € has been nentioned above,

39 is also applied as an input to logic neans 19. It wi
this line is set to a lowlevel

MODE 1 t he col our SI nal's fro
sent

These signals mayl

in MODE 1 and a high |evel

Eithe adagt r

the electronic swtches in the horizontal
N e nentioned frequency and wi dth de- term ning conponents for

O\i h further such conmponents to

Q- w dth. Thus,

1L

g/wth the polarity of the verti cal
arity synch signals for the vertica

ti me base génerator 32 to cut out

MCODE 1
et this tine base to 22 kHz and
o far described, automatically
SW t e CRT deflectlon systemto allow for the dlfferent nodes in

synch signals while providing
ti me base generator in both

line 40 fromdifferential anpli- fier

|1 be recal led t-hat

in MODE Z>¥n
arrl er lines 2 through 5.
é/el°8¥o| blue (1.R GB.)

digital signals on the respectlve Ilnes to provrde 16 colours on the CRT.

In MODE 2 six lin So

red, high intensity green
digital signals t® provi de 64 oGr

is lines 6 and 7

care' inputs to Ioglc means 19,
high level on |ind@ 20t Hy gatin

@ t hroughy 7, C@réyor gspec- .pgidckel y high intensity red,
and bl ue (RrGgBb)

green

h intensity bl ue,

L8 MODE

luene extraneous |ines,

t hat

¥ £id her bEQQﬁrhh@d(ﬁb t he achegamer or provide 'don't

| ogi ¢ neans 19 responds to the
8 ?hewnghgls froﬁxreglster 1 over lines 11

t hrough 16 direct on1t@cxhe cor Legpondi yORr GgBbReédputs to anplifiers 26
through 2% |

9. This: causes | ogi ¢ neans 19 to decode the | RGB
signal s on I|nes VL1t hriough 14190 ted Ster 1 BEDol | ows:

t hrough 28 over H

applied to logic neans
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MODE 1;'1ogic means 19 decodes the four parallel

input signals to apply a selection of 16 of the possible 64

drive. comb1natlons to amplifiers 26 through 28,

In MODE 2,

the 1091c means 19 effects a stralght gatlng operatxon to pass

the six parallel input signals directly to ampllfxers 26
through 28.

‘As in the case of the time base control the

chosen operatlon is selected in accordance with the polarlty

of the vert1cal synch signals recelved from the adapter. As

lndicated in Pigure 2, logic means 19 comprises a read-only

memory, but it may be in the form of a programmable logic

array device.

Suitably programmlng either of these devices to

perform the logical operations defined above'would present no

x

b



e

| RGB "Rt Gg.Bb Col our 0000

Bl ack 0001 00 00 10 1,8l ue Q010

Green 0011 ° : 00 10 10 Cyan 0100

Red 0101 10 00 1O Magenta 0110

Brown 0111 10 10 10 Dark grey 1000

01 - Light grey 10 OL 01 01 11

01 11 o1 Li ght green 1011 : 01 11 11

cyan 1100 11 01 01 Light red 1101

11 o _ Ligkiffiaydty dolgdndd) skilled in the drt.] Alte@fiatively, lobight yellow 1
1171 hus.,_ ,l\/gxi I {gans 19
decode}"fhe fOlTr;anS]-al;g Jﬁlal%e lﬁnpls?m\géﬁg%@bgo{:%ps a“se ségflrg%to? 16 of the

possi bl e 64 dreve %m@&&%cbﬁ%mﬂiqlers 26 through 28. In MODE 2, the
| ogic means 19 effects a strai ght gatlng operation to pass the six parallel
' ' e.case of the

t | tly
T base St ot “Chetndrba ol shisr o OB EY i Skt e, th the
polarity of the tvaaarbecadplsyeﬁ:hysmgmal sincettryw perforaimd ithe aghapt er .

i ndicated in F?Qﬁﬁt‘iog oﬁg'&h@afb%mlgf Ct@:ﬁpréo%@§of‘ 5&?@&'@9& yshgtﬁxg%{ny bUt 't

may be in the torm of progranmmabl e lTogic arra evi ce Sul
programmi ng ei Fh®reot, t‘ﬁ’é§é’-’dé9?d@§t%‘iﬁlpé¥$‘8’rm’ $fF PEYaPRILSHEP & | ons

CJEf__I ned above wordid iR Ator)Ocomprising resistor 60 and capacitor 61,
L“/ _ similar to those in Figure 2, and having.a long time constant
compared with the period of the synch-éulses. The integrator
output is applied to one input of an AND gate 62, the other
input of which is coupled to a constant positive level. Thus,
when the vertical synch pulses are high, as shown at A in
Figure 3, the integrator output is low, éo the output of AND
gate 62 is low. With the low synch pulses shown at B in
Figure 2, the output of the integrator is high, so the output
of AND géte 62 is high. Accordingly, as with the Figure 2
system, the Figure 4 system provides a substantially constant
low 6utput on control line 40, a high output on line 46 and
negative vertical synch pulsés on line 47 in response to the
' positive synch pulses of waveform A of Figure 3 appearing on
line 18. 1In response to the negative vertical synch pulses,
line 40 goes high, line 46 goes low,-and fhe synch pulses on
line 47 still remain negative. Alternatively, AND gate 62
- could be replaced by a single input threshold switching buffer

device to provide the same outputs on line 40.

It is clear that, if the vertical time base generator should
happen to require positive synch pulses, this can easily be

achieved by replacing XNOR 41 by an exclusive OR gate.

s - . Whilst switching between only two modes has been shown, it

will be evident to one skilled in the art that switching



12 diffi to one skilled in the art. Alternatively, |ogic néans 19

npl enented by tri-state gates,or mul tiplex- ers-and sinple .
gpi ¢c. The conponents 34 through 47 in the control circuit.of
be replaced by other circuitry performng the sane function.
ormof this.control circuit is shown in Figure 4, wherein the
ynch pul ses are applied to a single integrator, conprising
resistor 60 and capacitor 61, -simlar to those in Figure 2, and having a
|l ong tinme constant conpared with the period of the synch pul ses. The

i Nt egrat or oubqiween upappl faot hodesnean puacldeved bANDbEkdhe £2 coihie ot her ..

i nput of whi %Einia%-&9&1%&e&%gogaﬁcwsaﬁ%moa;et Y& ol SY61 and Wigrsdien the /~
vertical sync pufses are high, as shown at Ain Elgure : {he I'nt egrat or
out put is | oveynsd signadgs pFhusi HXNErRpRAENG thescindyxol \Girhuitry towesynch

pul ses shown adspBnkiveritgUee Boldiey e BUth Gynth&iGRARG! &) Ao ESuhi gh, so the

out put of AND gate 62 is hgg ) AccordLngl¥, as, wth the ﬁ%ﬁre 2 system
the Figure 4 RRgentalr 5iredasy SEALEAHER F TR SeLrtefow X

i ne 40, a hi gluieuépubyoaldd pentkmlaiy nbheatdrefcaletine dhse\freR pul ses on
line 47 in response to the 1ti |.ses. .of veform A of Figure 3
appeari ng on ?‘%r?gleta‘e %%urr %g%%%Sc‘é@%%%?ﬁéhﬂ%éaaf%}gu%‘é@ts i:%?l 'Pg%agﬁ pul ses,

| i ne 40 goes withhwidelyevay iggedidpdays anfurternoreohby thecsseont|twee 47 still

remai n negat i ¥&erfd (18HBEL LY ¢h¥) cANR: g8 GreanY 14 nbesraRERERI.PYp2 Si Ngl e
i nput threshold sw tching buffer device to EFOVId the sane outputs on lin

A . e
40. 1t is cl et fERGdiffering colayn signal L8 LAt t®®9shoul d happen to
requirte positive synch pul ses, this can easily be achieved by replacing

XNCR 41 by iaﬂwﬁ%&%'éﬁg %gwé%%f%%tﬁés been described by reference to speci-
fic embodiments thereof, it will be clear to persons skilled
in the art that various other modifications in form and detail
méy be madé without departing from the scope of the appended

claims.

t put on control .



Wi | st swi tchi'ng between only two nodes has been shown, it will be evident
tQ one skilled in the art that switchin 4 des can
.be achi eved by l‘ooki ng at com binations of the oIaH

hori zontal and vertical synch signals. Thus, by w@ troI
circuitry to be responsive to the polarity of bo ., up tfo
four horizontal tinme base frequencies could be selected I n addition,
al so controlling the vertical tine base fre- quency, the four nodes c
enconpass various display formats with w dely varying displ ays.
Furthernore, by the use of two controFlAIMses to the col our |ogic neans,
line stryetures of up to four differing colour signal formats could be

used. ile the invention has been described by reference to speci- fic
enbodi ments thereof, it will be clear to persons skilled in the art that

\éarl ous ot]per 1odi f4 Gat f&f\f& ﬂf}bﬁlﬁ{rrﬁy%g&n,dﬁt ﬁééteﬂ‘aé’céﬁecqu?VI\‘}B\{b%OUt |
eparting fro scope of. the appended .cl aj ns i : n or
for a displ ayr%’y"??%ung fﬁ?@?e‘%ﬁg % SPHRIES f%ﬁécﬂ’rvsepé%ﬁ?a §hfR3Sadapted to
be coupl ed t 0 defFdmike tHataatai gnalesd:chpftaynmgaﬁmeodﬁdomthb dna wdrtpkalyed and
hori zontal an Y. a t evelop a
raster scan d:jssy\ﬁl%%ng%g'?i s'1§ %gégé P.%rﬁ%% L?)fd%'g}%e un?%%%qﬁ chgspl ay unit

- .incorporating %ﬁ@-?bl°ncﬁ%ﬁﬁtl?%ﬂeré§p(§ﬁé¢ wE thre unphit tb?g#épéaY unit

_ . incorporating control circuitry responsive to input signals,
i,/ ; when received,to switch the frequency of at least one of the
' time bases produced for generating the raster and thereby to
alter the line structure of the display, characterised in that
the control circuitry is so responsive to the polarity of at
least one of the horizontal and the vertical synchronising

signal trains,

2. A display unit as claimed in claim 1 wherein the control
circuitry includes a slow response, relative to the synch-
ronising signal rate, intergrator, the output of which defines

‘the polarity of the synchronising signals received.

3. A display unit as claimed in claim 1 or claim 2, wherein
. the received data signals are digital colour signals and are
received. together with the synchronisihg signals from a
computer display adapter, in parallel form on different lines
from the adapter, the control circuitry being responsive to
the polarity of the synchronising signals on at least one of
the synchronising signal lines to generate digitai control
signals coupled to control the fregquency of at least ohe of

. the time base éenerators and to, where appropriate, invert

. received sychronising signals applied to the time base



When received,to switch the frequency of at least ane of the tirfe bases
produced for generating the raster and thereby to alter the line structure
P, ay, characterised in that the control l

the polarity of at |east ore of the hc“'“'”"l“ m'"m) I“I
hroni sing signal trains. 2. A display ‘unit &s %ldined in
erein the control circuitry includes a slow response, relative to
roni sing signal rate, intergrator, the output of which defines-
the polarity of the synchronising signals received. 3. A display unit as
clainmed in claiml or claim?2, wherein the recei ved data signals are.
digital colour signals and_ are.rece et her with the synchroni'sjipg
signal s from FBERPHTEr SVi Fa*;beaB%Jrﬁ’SfF‘ B%trsaﬂ”é‘fmfb??ns&ﬂxﬂ]rsf FRrent
lines fromt heappdogd ds, cddseasont rol circui try bei ng responsive to the
polarity of the synchronising signals on at |east ane of the synchronising
signal lines to generate digital control signals coupled to control the
frequency of at |east one of the tine base generators and to, where
appropriate, ifiverg d;%&@éi’%@sﬁ%héflﬂeﬁl D150 9RR aS a dilal B¢hiteOad he- ti ne base
15 generators so that the polarlt he sychronisin nal s so applied
i s constant. laimed dnsplajm &;ang 8,23 pieef HET’iJ&P’i"I‘beg % ‘g‘ﬁ unft as
claimed in cl ainic8 fnden, dm&pdifaplagdamapte:canaﬁamded rterptmudenthmr ch.
system the dISp| apler IS, arran §Qyd.d l, gltal
. col our signal PR EI]T.% ]1 c(’ch'utrhe ggsgfeo?’e% 21# Q?egg%f“!ﬂ egelgs t ha
all of the di fdagrehinesi wesmvul@#s than 3l g @ecﬂlftfhée@yﬁemsbmls*ll Fyesi gnal s

on the at |easlo19PLey bBCthe synchronising signals on the at least one line

varying in correspondence with the different colour signal -

formats provided, and the display unit includes logic'means,
responsive to the generated]digitél control signals and
connected to receive ﬁhe colour signals, to provide digital
colour output signals on all of a fixed number of output lines

in response to the colour signals and the control signals.

5. A digital display system as claimed in Claim 4 in which
the output lines correspond in number to the different lines
from.the adapter and the logic means is adapted to pass the -
colour signals from the adapter unchanged to the output lines
when the colour signals are in one format and to encode the
-colour signals on less than all of the different lines into
output signals on all the output lines when the colour signals

are another format.

6. A digital display system as claimed in Claim 5 in which

the logic means comprise a read-pnly memory.

7. A digital display system according to Claim 2 or any
Claim appendant thereto, in which the logic means comprises an
exclusive NOR circuit or an exclusive OR circuit, depending on
which polarity 6f synchronising signals are'designed to

respond, to combine the received synchronising signals with

o

-



.5Varying in correspondence with the different colour signal formats

provi ded, and, the di'splay unit includes Iogie—ﬂﬁans—~LespgnsLMe_to th
;generated dlgltal control signals. and cbhinected to receive th

co
signal's, to provide digital colour output si g'wm"ﬂu"ﬂmm f| xe_
of output lines in response to the col our si rol {si
5. A digital display systemas clained in Claim4 in which the
lines correspond in nunber to the different lines fromthe adapte he
| ogic nmeans is adapted to pass the colour signals fromthe adapter
unchanged_to the 1aﬁémkehipmarﬂ@ealém wJeQUEo YegBRdratare in one format .and
to enCQggdthe cqQl our signals.on Jess Q # of the different lines into
out put si gnal &% °3Hm9h§"%ﬁ%ﬁlﬁ Pi &8 Wlteﬁm ¥ ol our si gnal s are another
format. 6. A digital display systemas clainmed in Caimb5 in which the

| ogi ¢ means conprise-a read-only nenory. 7. A digital display system
according to Claim2 or any C ai mappendant thereto, in which the logic
nmeans conprises an exclusive NOR circujt or an exclusive OR circuit,
dependi ng on which polarity of synchronising signals are designed to
respond, to conbine the received synchronising signals with 16 the
integrated polarity S|gnal | evel to regenerate sychronising signals of a
constant polarity.

A




