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television signal information are displayed on a major

portion of the television display screen, while a smaller
20 portion of the display screen simultaneously displays
another scene derived from auxlllary video signal
information. ' .
In such systems it is desirable to maintain
substantially the same image black reference level, i.e.,
25 a brightness reference level, for displayed video
information derived from all video input sources. In this
manner, disturbing changes in image brightness or color
temperature are not noeticed between one video input source
and another. For video information contained in a
30 conventional television signal in accordance with NTSC
standards in the United States for example, the brightness
of a displayed image is related to a black reference level
which occurs during a so-called "back porch" interval
~ within each periodic horizontal blanking interval of the |
35 television signal.
- In accordance with the present invention there
is disclosed herein apparatus in a video signal processing
and display system such as a television receiver for

.



. provi ding displayed images with substantially the same bl ack reference
l evel with respect to image information d%rived froma nornal broadcast
{elevi'sion signal or froman auxiliary viteo signal. In the disclosed
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In an illustrated embodiment of the invention,
the first and second video signals are capacitively
coupled to the selection networks via first and second
20 capacitors, and the control circuits for the first and
second signal paths are clamping circuits. The capacitive
coupling eliminates the effect of cumulative DC errors
 from preceding DC coupled circuits, and also eliminates
problems of incompatibility between the DC output levels
25 of the video 51gnal sources and the input DC requirements
 of circuits associated with the selection networks.

W, _ Moreover, the coupling capacitors act as clamping
capacitors in conjunction with the respectivé clamping
circuits, whereby separate clamping capacitors are not

30 - needed.
In the drawing: _
FIGURE 1 shows a portion of a color television
receiver including a signal selection network aCcording'to
~the present invention including provision for establishing
35 a black reference level for video signals selectively
- coupled thereby; . and



FIGURE 2 illustrates waveforns hel pful i n under st andi ng t he operation of
the selection networks in FIGURE 1. In FJGQJRE 1, low |evel color imge 5
representative signals r, g and b from@Source 10 are AC coupl ed. via DC - ¥
bl ocki ng capacitors 13a, 13b and 13c to respective first input term nal 9»:»

(e.g., T1) of red (R); (Rvess ection
net wor ks 12a 12b andF Kfj ]I|ar Hé&o@mﬂge rse;ljrlgjé‘ﬁt?gti'ﬁe 10
signals r' u@de&'ﬁd'—a@dlﬂ%lﬁ% mﬁatmry of dehe sefectionrnetwarksein
capaci ti veI y1eowe @d via DC bl ocking capaciters 15a, 15b and 15c to

respecti ve second i npyt r nals (.e. of sel ection networks 12a, 12b
and 12c. - Qutput: si gnglns%‘ﬁ'-r : ‘g&?‘%ﬁa RRIRY KMagR 15  respectivel y
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bl anki ng si %ggk ﬁg% % g’% gTeé]tveeés}drc&}&'l % Yontal and
verti cal mggpacb.&nlmngsuant diSbaland B:‘.icgmmammnm smcmxi kingwt, 16b and
16¢c contai nté?mlniﬂ.g‘ I(@r evqu )styffté bt i %t @ﬂ@nnﬁé{e 1% gTH&rl abl e

DC contr ol frém’a Vi ewer ’-JJ}USt a €ss ‘con vol t age
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both the | ntEPnaPda15E REToHITE Buriha Herlks fln T o el
control vol tageedB greapphndjmsldmslpdramrdmmstms rmanembrdmd
16a- 16c respget yhekh pRURY4AL high level amplified color signals R, G
and B to respective intensity control electrodes (e.g.,
20 cathode electrodes) of an image displaying kinescope 20.
Each of output coupling networks 17a, 17b and
17¢ illustratively includes a "zero offset" buffer
circuit, which may be formed of cascaded NPN and PNP
emitter follower stages.  These buffer cicuits are
25 responsive to horizontal and verticél blanking sighals
developed by deflection circuits of the ‘receiver for _
blanking signals at the input of the driver stage during o/
horizontal and vertical image blanking intervals. _ |
Brightness control networks 16a, 16b and-16c contain
30 similar level shifting circuits resbonsive to a variable
DC control voltage VB from a viewer adjustable brightness
~ control voltage source 22 for varying the DC level of

A

video output signals from networks 12a-~-12c in accordance
- with the setting of the brightness control. Substantially
35 identical image brightness levels are maintained for both
the internal and the external Signals since a common
brightness control voltage VB is appliéd to similar
brightness control networks l6a-16c respectively coupled



4- to signal paths which convey both internal and external video signals.
In this systemthe brightness control fygction is keyed such that
DHrightness control voltage VB appears ‘5 at the output of brightness
conPrdI network 22 only during horizontal imge trace intervals. During
retrace ‘i nt ey agsgnkl i gEEASSHhEGA! EBhveyUboth? 3 nite@¥iade an extidiial
reference voliage to networks 16a, 16b and 16c¢, i.e., in place of

bri ght ness d%h&gﬂlsﬁgp? 8¢ VB. The magnitude of 10 such output reference
vol t age’ corresponds appnothiat eygtem the birdghtypessalcon tafolbriuidtiicns
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synchron|2|ng comnmponen sel"ect 1 vel y provi
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aut omati cal Ia g& gagke LEg%glgvm tch. The switch coupl es detected
video i nforna ? I'nc g syfnchironi zin corrponents) from a broadcast
t el evi si on si gnal to vsuageane egitdpno metviey » pi2dcand @geiaxits of

the recei verj §@nefichit $h"8krat®ide and operation, only the operation
of selection network 12a will be described in detail.
20 L Color signals r, g and b from source 10 are .
- derived from a received broadcast television signal and
are considered to be "internal" signals for the purpose of
the following discussion. Auxiliary color signals r', g'
- and b' from source 14 are considered to be "external"
25 signals. Both the internal and external signals include
image synchronizing components which are selectively provided to
U - synchronizing circuits of the receiver for synchronizing
the horizontal and vertical scanning of a displayed image.
The selectionfunction can be accomplished by means of a
30 = video signal switching network such as the TA 7348P
| integrated circuit commercially available from Toshiba
Corporation'of Kawasaki, Japan. This switching network
includes a manually or automatically activated electronic
- switch. The switch couples. detected video information
35 . (including synchronizing components) from a broadcast-
television signal to video and synchronizing signal
processing circuits of the receiver in an internal signal
‘display-mode. The switch alternatively couples the synchronizing



di splay node. The switch alternatively coupl es the synchroni zi ng -5-»
components of an external auxiliary video signal source to synchronizing
signal processing circuits of the receiVer in an external signal. display-,:- >
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source 10, so that the respective black reference levels
of signals from source 10 are substantially equal.
Although the absolute value of ‘such DC black reference

20 levels is lost via capacitive coupling through capacitors -
13a-13c, a desired absolute value of each black reference
level is established by means of clamping circuits
associated with selection networks 12a-12c as will be
discussed. ' _

25 . Source 10 does not include horizontal and

- vertical blanking circuits, which typically produce a o

blacker-than-black condition during image blanking =~ = W/
intervals. Since the blanking level is not'critical; it
typically is not accurately established whereby the r, g

30 and b signals may exhibit mutually different blanking -
levels. This effect can result in improper black
reference voltages being developed by the clamping
circuits associated with the selecfion networks.
Accdrdingly, in the disclosed system blanking is -

35 accomplished via. output coupling networks 17a, 17b and 17c
as mentloned prev;ously '

Selection network 12a 1nc1udes an. electronlc

switch 30 with an Yinternal' position (INT) and an



5s?nentioned previously. Selection network 12a includes an el ectronic
switch 30 with an "internal” position (INgL and an -6- "external "
position (EXT), and responds to alternative control signals S1 and S2 as
wi I-¥Be di scussed in connection with FIGURE 2. Qutput signals fromswitch
30 appear wﬁt 'be&wtnal:{' npesitien tSr_:x'r)f _an? resE%HSPt%OagO%&?@gﬁgerg wae
position en. | nal" r.color_sig I nfo lon . from ] .
di spl ayed. {#Péggﬁicgﬁgn?ﬁﬁ #fs a$5i25c8ﬁ§g§ & FGSEPEE§@O&E 20 via a .
capaci tivel y conmectiondebthi BIGURDa2 h ioutﬁdggszgﬁaaglEgbplggitbﬁpgb
termnal TI1, ' S | el yor e.g., including |eve
R 19“*—1%‘22, tEEh T 554

shifting and er circul 307 “bri ghtness control 16a, ‘coupling
network 7a and driver S@htch 39reccupies thef ENEnposlitionpwhenor 32

responsive tC”fhﬂGWﬁ@D"Sfgeéioﬁnsfﬁﬁﬁftfﬁfﬂfﬁﬁﬂgohh?rgbaggaéée lbeggrggpe

interval of glternate hotizoptal |1ne blanking 1ntervals. Conpaiator _

conpares t he%o? a‘iks‘?ﬁ?%?énceh\"/o?‘f%ecﬁet'F\Beoﬁt pugnal BFi gaaNeyedc ot r ol

network 16a kirescdpecx0 rei@m%dpd@itﬁ@@lypceﬁ?iéét gﬁdéascarig;gﬁir Bath

| 25. Asi. arison..a_contro ur,

fgg;gg'ent at ﬁé&#%‘i b‘?%\%éaé?%%% e W?Eg"éeﬁﬁ"f'f"@ e'ﬁge &t StEBatnput s of

conpar atlét 3Axranslatingaetworkebuteuy. of inotpdingoledal Ehﬁiftﬁzntlggah;i
t-i ' fe r i i c r ato

modi Ty the ciutesk CHREPEPP Blecit 6. 'BELREAUES| BOpERBRBRY VT on o

the internal SAYRGIRT PREVORE 78 apdiidrivesudBat hat substantial ly equal
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unwant ed DC QH¥3¥6%fE¥“xééﬂﬁ§¥3%&f]§%Méémb§9e§nghe black reference
' - voltage at the output of brightneés control network l1léa:
with a black reference voltage VR generated by a reference
~ source 25. As a result of this comparison, a control
20 current representative'of the black reference voltage
difference at the inputs of comparator 32 is developed at
the output of comparator 32.
The control current is applied from comparator
32 to input coupling capacitor 13a to modify the charge on
25 capacitor 13a. Accordingly, the DC condition of the
internal video signal path is modified such that
Y, , - substantially equal black reference voltages appear at the
| inputs of comparator 32. | - _
. Comparator 32 and input coupling capacitor 13a
30 form a feedback clamp wherein a desired black reference
voltage is established at output terminal T3 by feedback
control action. The feedback control action compensates
for any unwanted DC offsets associated with switch 30 and
the circuits constituting signal translating network 31
35 and brightness control network 16a. _ y
_ Switch 30 occupies the EXT position when
external r' color signal information from source 14 is to
be displayed. 1In such case signal r' is conveyed to '



the circuits constituting signal translating network 31 35 and bright ness,
control network 16a. Switch 30 occupies_ghe EXT position when external V
col or signal information from source 14~{3 to be displ ayed. I'n such case”

signal r' is conveyed to ki nescope 20 via a capaC|t|ver coupled sig
~path includ &0 n 2 gai n
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di f f er ent i alcommoparta @mld fier Mspndstoesmlbaze;zieﬁgoykgnam C2 operates
during the WeAudidhriifoid C128! afl $2ECT N2HE BBAKEARTACdnti®Ib! anking

i nterval s when |rst conpar at or | S |nogera lve |. .. unkeyed).

Conpar at or FRidshsthe tHEale%&'kP‘FékeF@Hl tydet afe &EnPI’Jrerout put of
bri ght qgss qeiaé nd&ii%f e @éntrabthsbtetiigr ebeabldehed ifage tie from
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conpar at or 3hc1ndka&§vgkxbhﬁftﬁngoandubuﬁferocpacanas s i network
This control jcurrent is applied to input coupling capacitor 15a to nodify

t he charge €%ereof Accordingly, - the DC condition of the external video
signal path is nodifi il serond hseyedndifherantiad comperator &er ence

vol taggg APR%Ap s e wpaﬂﬁefingoamgﬁanocz%pe&ates%mw Whe3blatk
i nput couplin capaC|tor 15a E gback cla wher i.n g .desired -
bl ack refer ZrAGe Jenterval of |§ﬁgﬁr§F BEPZPQFHH %J;P q@é}ﬂ)ack
control intervals when first comparator 32 is inoperative (i.e.,
unkeyed). Comparator 37 compares the black refeérence
voltage at the output of brightness control network 1l6a
20 with black reference voltage VR from source 25. As a o
| result of this comparison, a control current
representative of the black reference voltage dlfference '
at the inputs of comparator 37 is developed at the output
) of comparator 37.
25 This control current is. applled to input-
| coupling capac1tor 15a to modify the charge thereof.
Accordingly, the DC condition of the external video signal
path is modified such that substantially equal black
reference voltages appear at the inputs of comparator 37.
30 COmparator'37 and input coupling: capacitor 15a also form a
feedback clamp wherein a desired black reference voltage
is established at output terminal T3 by feedback control
action. The feedback control action compensates for any
. unwanted DC offsets aSsociated.with'switch 30 and the
35 circuits constituting gain controlled amplifier 34 and
brightness control network lé6a.



%10~_tion. The feedback control action conpensates for any unwanted DC offsets
associated with switch 30 and the 35 circuits constituting gain

ontrol | ed anmplifier 34 and brightness cofitrol net work 16a. Addi ti onal
det.#™s of the operation of :network 12a are given:bel ow with regard to the

waveforms for timing si S and sho The f| rst
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I ncl udes a negat I Ve- gor ng %orr zoér?al ﬁ%r(g% Zing (sync*"z"g# “interval,

fol l owed by a so-cal | edtickisst &ﬁ‘fﬁ%&m 1@¢‘Gﬂe¥@rﬁbGU&Ee2vd¢ps¢tsraaed

bet ween tSe qoktofor hethvse 290K PiortdL Piﬁéelﬁf@ﬁé/l% opfl tde $£gegni ng of
t he hori zont as{% é e | nt erval_ . The I zong I ne I ankj n | nt er val
enconpasses t e‘ilﬁ %rﬁpbackﬂb%r%w‘* AV ¥ % eﬁSSl al from
Swi tch 30 .i s gsuraesl idh emhmrthe rsamenafoxmdll) <sEacial hguwobzontal vw(;jlﬁr[i@ver

t hat one of I \ C p e

Swi toh 30 expriaes p%sﬂﬁéﬂ‘ré‘%?i@éémérﬁ#@%afis%‘?é@%ﬁfeﬁ el
external ( EXPULsssiintarviondfaklaved hinea owwalled dgaqm-pomlgrblaclsl or
S2 which0's omfdthde invid:afaBGroditad Sbétdéﬁ B85 dnd o e - Signal S1

exhibits a Iri?s p05|t|ve | evel- durin g t he reference | nterval s of even

nunber ed hor i CriRiH S ATter rPoﬂ &he ReGining fEre ¢ o be
25  coupl ed harmrm&l aﬁ,nsvmtade a(htdfrstab.ccme&d‘lfzcﬁi@'apoﬁﬁe on. Signal

d
munbered hor DAy SrtetRil edifddied Yhd NG EAIRAL AT Snd PEK b
cqupled to S\qu(ﬂh Jdmteryalsr 30 then occupies the INT position. 30  Signal

S2 exhihists a | ess posigieH wlléﬂlﬁlé&d%rtﬂiér@ﬂf@%' N{rpEe, élodn@i‘?”
nunber ed horlzont% l'sg%s' T%efore I.f. signal S2 has been, selecied o be

coupl ed to s dhahione 9% adrermnative switching
signals S1 or S2 which is coupled to sw1tch_30 exhibits a

positive level. Switch 30 is placed in the lower, -
external (EXT) position whenever that one of switching

20 signals S1 or S2 which is coupled to switch 30 exhibits a -

- less positive level. | '

Signal S1 exhlblts a less positive level durlng
_the black reference intervals of even numbered horizontal

- lines. Therefore if signal S1 has been selected to be

25 coupled to switch 30, switch 30 then occupies the EXT
_ position. Signal S1 exhibits a more positive level during
N\ the reference intervals of odd numbered horizontal lines.
Therefore if signal S1 has been selected to be coupled to

o switch 30, switch 30 then occupies the INT position.

30 signal S2 exhibits a less positive level during the
reference intervals of even numbered horizontal lines.
Therefore if signal S2 has been selected to be coupled to .
switch 30, switch 30 then occupies the EXT position;
Signal S2 exhibits a more positive level during the

35 reference intervals of odd numbered horizontal lines.

| Therefore if signal S2 has been selected to be coupled to
switch 30, switch 30 then occupies the INT position.



Si 'gna'l S2 exhibits a nore positive level during the 35 reference

I nterval s of odd nunbered horizontal lines. Therefore if srgnal S2 has been
sel ected to be coupled to switch 30,. sw®eh 30 then occupies the INT = = .- »
posi ti on. -9- Thus switch 30 al ternates between the | NT and EXT N
positions fromone horizontal |ine black reference interval. to the next for

t he purpose of bl ack IBws s36kEGR 30 ahtepaates cpetveen; the INTdandng

hori zont al Positicits from!ome Sh¢§1£'@xﬁ€ém nfﬂe by146R gE&RELefibeC.

gt ven’ b °fe%ﬁ“farc T e e D et Phe oretoes coF o AEE perell gnal
i v ori i a o) i gha

| mg or mat i on coimbradl S1 Thetpasstidme ebHsswitcoh 030 sdurrhg3normentaggﬂ.mna'
trace 1@ |€Pﬂvqnwﬁ§sﬁgr&%5&{£ﬂ lbf é‘lséﬂ gr téon si gnal * S2

control s the position of Wevers urr ng frate intervals

switch 30 c@Plawitiy) af eyiteh qontrel Earmpebstsbnampsadduglaq trace

i nstructi ong yteGeiaed, bywieen t£ rgf%ﬁtﬁéf‘ﬂzéﬂ@alrﬁfﬁe 1'5racé”iﬁ£¥§{r§1 For
exanpl e, assuga that t e recei verll S, | node wherein

ii i nt er a
switch 30 i & Jpiternal gignal informa %‘Pﬂe§19ﬂ5 é?:er ver is
i nt ended toc:d:rﬂ:;ﬁcﬂ;s atrhe Ipcisytuni oo freswibbchn3. srdhénpar givenotrabe di spl ay

h
wCr oo 1 L P At oAy S ERPOREERED SReLaLEIGH BEchaT
channel to ®3& mrxmlrsad&e/mosstmm@lf geiteRadPle. Auxiliary display

functions such as t heggywide s ONdiF i%S p{ﬂgrgfgcénlﬁeggegj_gogaitégl gygi sion -
receivers, whi ch | ncl.ude’ m croprocessor controll.ed character

gener at or ré’?ﬁbr‘?ﬁ%lﬁ Sither Jthe; PG oF (EXT post FHon: AePanding, oBy tpﬁe

auxiliary i instmictionsSudteived By sswittls 3andbeingpthedtracelie MODE )

caus ng® he rerilie? dht | GRdibIL S Moliig AP £AS RELGIROIR b |
ext ernal i nftherdtiniernalk'h displayingde vhereinaswiteh 36rison of the
horizontal idofi&diied B} ﬁfgﬁi’ﬂ? st eri‘é"certa:.n times the receiver is
intended to display aux111ary information on a small
portion of the display screen either automatically or in
20 response to an instruction from the viewer. Such ' '
information may include the time of day or the number of
the channel to which the receiver is tuned, for example.
Auxiliary display functions such as these are
sometimes provided in conventional television recelvers,r
25 which include a mlcroprocessor controlled character
generator responsive to control signals for enabling the
display of the auxiliary information. Such control
signals can be applied to the MODE control signal input of
a timing signal generator 40 for temporarily causing the
30 S2 signal to be applied to switch 30_when'the*auxiliary
' external information is to be displayed during a given
portion of the horlzontal trace 1nterval of the internal
video signal. ' '
COmparatorrkeying signal Cl exhibits positive
35 keying pulse components during odd numbered horizontal
black reference intervals, and comparator keying signal C2
exhibits positive keying pulse components occuring during
even numbered horizontal black reference intervals. The

i



V|deo S|gnal Conpar at or keying signal Cl exhibits positive 35 keyi ng
pul se conponents during odd nunbered horizontal black reference intervals,
ﬁand «conpar at or keying signal C2 exhlmtsr%ﬁﬁltlve.keying pul se conponents
ocoﬂv’ng durlng even nunbered hori zontal black reference intervals The

-10- timng na t he sanme for_ both_inter and

external di 58-1 g@"&) £ #es %C(ﬁr(%& ePasns ghe eangfor, p are

~generated by mtrenn;]smguhle:gmmaat msﬂam|Mdeeamm tredeivemnt al 5 and

vertical i nmage synchr org @7{% naI 4 %r_@%gz{yraﬁeé& elggl on
no sho

synchroni zi n& circuits recei ve’r generat or 40
al so respondFiming Ripmado genaratiom A0 whigh kesnondsstavharizontak si gnal

Sl and S3 is a@fd)vecietqcal A niEpte %Hﬁnﬂitwtsﬁna%% 8&:9{ ‘ﬂ(héﬁéloﬁé@
MODE cont r ol %%l r{r_‘?/l be devel oped eit her aut omat C"ﬁt%y circu
within the re’é'el q’&; dRizing Q.#M $iteted %ﬁ'u

i nt ernal br osthoast) telm.\mmg)rgenaga:dh sfm adsmdfles;ruhdm |Xt£MGDE | mage
di spl ay node. , ( e

al phanunerii cc“?h et elxts:"%a&r n‘%’fl oneaéﬁi%ﬁ(ﬂ 4|1§’r11&0¢§{)t96% cfrf J'e,icjfée“genat%‘%y
proceed aut of@t |1§amrpvo;dedq@mmtqqntmlgmtmwﬂ rg;:rmamr Fio

swi tch het weahe! MODEN RN 0124 hd1C i) B0 Advelbperp éielﬂ'iéf ed to display
t he 20 Tel et xt lnforrﬁ}b(r)n Qn a portloirj of the dIS screen whi ch

ot her wi se "wof Yo SHTLUL ES: | W Tor PR iMAYALl he
Tel et ext .i nf ymat mwérspﬂmn @m:i.ﬁnﬂxmrmlﬂeaﬂzeen raaspmmna tBrosiddstng of a

Vi ewer contr II |+ t C [ ence
i nterval enc%npe%g'se ylgl% aﬁésé%&rnglogf caéxrdre%goér%(fbélﬁ})ﬁaﬁ{)ﬁst gate"

iqterval as @3spA@ynmodm.m ng generator 40 includes a circuit for
generatggg a burst gat erowéen@aré NEHRAGI Py Pl @AtdEede ) ef erence)

ARG NS TER I NE M R G AT RO
display screen may proceed automatically by the MODE
-control signal enabling switch 30 to switch between the
. internal and external positions as required to display the
20 Teletext information on a portion of the display screen
which otherwise would display a broadcast television
image. Alternatively, the Teletext information display
can be enabled in response to the setting of a viewer
controlled manual switch. _
25, - : Each black reference interval encompassed by
signals Cl1 and C2 corresponds to a "burst gate" interval
Y as is known. Timing generator 40 includes a circuit for
- generating a burst gate pulse during each burst gate.
(black reference) interval. One type of burst gate pulse
30 . generator responsive to separated sync pulses is described -
in U.S. patent 4,051,518 - Sendelweck. The generated
burst gate pulses are applied to suitable logic timing
circuits such as including a flip-flop network for
generating half line rate signals Cl1 and €2 from which
35 signals S2 and S1 are respectively derived. Thus signals
~ S1 and S2 are synchronized with respect to signals C2 and
- C1, which are synchronized by the burst gate pulses.




in U S. patent 4,051,518 - Sendel weck. The generated burst gate pul ses are,

applied to suitable logic timng circuits such as including a flip-flop
network for generating half line rate sﬂt}nal s C1 and C2 fromwhich 35 7'
signals S2 and S1 are respectively derived. Thus si gnal s S1 and S2 are .

synchroni zed with res g db
the burst gate pul sesg?‘%agl %&I rs;%ﬁ s%&!%%d b%f%xeg genera ed‘['lcon?qmnlgusl §
and appl i edand app&uedofthlmgﬂtG oiff ajlogiux icixcuit|suthpas ingludipge

whi ch al so Eeiaégésgfaget Wi Dia 1 tfég cﬁiéﬁ“aﬂo ftQfe QRIRE "BSHERLWNI ch one of

signals S1 an conveye romthe out ut of enerator 40 to the
control inp&ignalsforcderermining shich one, lg PhARES%i 1§ be

sel ecti gel YCéﬁ%gléadf&'bﬁﬁﬂiéedﬂﬁpmﬁ off mﬁw 49 wmetmé heoE¥#L cont r ol

si gnal corres on o_either, an i ternal or an ex
respectivel ¥ £ Suike 3°\Ntlﬁ1 iﬁ?s%ﬁ ‘#jc%%g@q‘% of .the

di scl osed rwméﬂ.vbe setlexﬂ:ldﬂdnyr MWQEMM|WSM¢M|MIgen¢mm

bl ack | evel h I d
Ot her wi se, 3| stur g‘ﬂng cgignbges in | nra e r%lgﬁctdr#e}'tsésg AT nfbeé(iﬁﬁé@ anyRaes:
t enper at ur elbiernaduor a8 ExtAInel KEsplay [odn, |1Fﬂ%?%¢1‘fﬁ¥iédcast

t el evi gpon si gnal | nf wllﬂlt Pl mlemgaaldﬁgm ¢dpabibi tyrof Ttive

| i kel i hood qQf s ht ness_changes currl | S subs fally ellmnated
by discl osea ILi ENG s J%"Zg' ' h °£§U&¢%{%d ¢l anpi ng

circuits \Ahsubsatamtaialﬂ.gr euue)rm$aﬂlqckmleweal nfcu i age s adiqplmeéam

I mge bl ack C f %:& %lfé mage di spl ay
nodes. In tﬁg%}]n?'gl?'na l (Hnéj vslh roadégst tel evi S|%n i nformation U

provi ded byddsguabing m@@ Amage bq:sglg@q,%s BRI GQERE tining
gener aggr 4Qeﬁ§@% eSiciinlresuin ds DBt Ot odlspmwtofaﬂaetnsl

causes switch 30 to b aced .in the | sition durl reference .
i nterval s oPreeﬂlqmire@&W%rﬁ%ﬂnﬁﬁe‘g&ﬂva%?‘&h ﬂ%;r ator 32 is

keyed to opeighal infeymation.o hgnadileslihatd oﬂTsuchrbrnqhtnGSSered
hor'zontal.Eigsbggp%édﬂf¥fﬁa*is substantially eliminated by disclosed
~ selection networks 12a -12c with the associated clamping
20 circuits which assist to automatically maintain '
' substantially the same image black reference level for
both internal and external image display modes.
In the internal display mode when broadcast
television information provided by signal r from source 10
25 is to be displayed, timing generator 40 produces signal S1
at its mode control output. Signal 51-causes:switch 30 to

&

be placed in the INT position during the refference ' \J |

intervals of odd numbered horizontal lines, at which times
'comparator 32 is keYed to operate in response to signél
30 Cl. Thus the odd numbered horizontal reference intervals
" of the internal video signal are clamped to the desired
black reférence voltage by means of feedback control.
action as previously mentioned. The clamping voltage
aéross;capacitor‘13a, which establishes the black
35 reference voltage, is "held" until the next odd numbered
line when comparator 32 is again-keyed to operate.
In -the -external display mode when auxiliary
information pfovided by signal r' from source 14 is to be



‘of- the internal video signal are clanped to the desired bl ack reference
vol tage by neans of feedback control act|$2 as previously nentioned. The
xclanplng vol tage across capacitor 13a h establishes the black 35
ref@rence voltage, is "held" until the next odd nunbered |ine when

comparat o 32q1 spPaged KeYfRtng OgREFREEy 4D pEBARKEE" BSbmd SBhOKeDAE Ve

auxiliary |nfor r ovi rom source -12-
di spl ayed, t i APRY 5@%5?910?“ﬁ9u5r0d§é6§a%|§3aFaEEe§tSW@§chDaQ &enbeol

out put . SlgqpiaéBdC£ﬁseﬁesmxtcﬁosﬂtienbeuﬁiﬁgedhenréberEﬁEepQﬁtérealdurIng
t he reference #nterva S or zontglag at which times 5

conpar at or 37°F sC¥XEY eﬁﬁé ﬁ?ﬁl?ﬂniég gﬁEESroa M¢Rus the even
nunber ed %or i compatatetedenie . keYedvtbsopérahe enteespbnsedto siignal are

clamped Lo thes desyey Phackveh’ GAREReYohbRsohKal®aiseelnb o dhRckvasn! o

action as previou descri ross capacl t.o
15a, which eS?ﬁth%h%%t?ﬁéablﬁbﬂe?e$b9§ﬂ eaveleag@pedstOhéhe dggiredt he

next even NUNHPAER réferehed ¢olvagat By mdahs asafaehsaeﬁ téntpslate. The
bl ack reference volt%%es est ab I sh d fot, bqgth &EE F t er nal an externa
n

signal s are afvah?lg ug;ﬁv&gus uBEESHLPSEt €9P1§9n¥€ £88R vol t ages
arF estaubkshmdrdssctapachonclSan uhibhrﬁspabllshefhEheabtackference

t + e al's
Vo the sel cctl SEeFERes JoLFadRhnt o pRLal Fink I OLRE) RS VLR HehbBrdE
20 preced|r%#lﬁ:%b@@l@@mna¥690¥s37ah§ agaénckeypdatesopesBtens of

i nconpatibility betweenrﬁéebEEéEU£e£éréﬁ&eleomiagag ésésslssﬁaalféeurces

dth t t f t | t
networ ks, | NorRow EhE | LAERRRR} andpREPEDRL BiVARLE geERe gV aBEAGEORELY
cl anpi ng].&apasubs:tm'snalhpudemalaab sincéi sneh vbittpgeg aspacitors are not .
needed and SGEtiRPINCEXLE" Orlub AT ABLEOAG1ER! rOERAEY 18 FRANSGRe

additional cl® I Ng~ capacitors crrc devi ce su
reference voltage +VR. The capac1t1ve coupling of the.

internal and external signals to the selection network
eliminates the effect of cumulative DC errors from
20 preceding DC coupled circuits, and also eliminates
problems of incompatibility between the DC ocutput levels
. of the video signal sources and the input DC requirements
of circuits associated with the selection networks.
. Moreover, the coupling capacitors advantageously act as -
25 clamping capacitors so that separate additional clamping
capacitors are not needed, and additional external
o/ . terminals are not needed to connect additional clamping
capacitors to an integrated circuit device such as may
contain selection networks 12a - 1l2c.



i ' networks 12a - 12c. -13- CLAIMS.: 1. A video signat
mm@ H m E ﬁi}n including an image digp.ay device, conprising: swtchi ng
I'rst input for 5 receiving a first V|deo slgnal havi ng -

i.-mage information occurring during periodic inmge int er val s*and ‘a* bl ack ""_\

ref erence comAINSHt occurr| ng during periodic blanki ng interval s, a second

i nput for recerving ai se.concitw deo si. naI Vi

i nformation occurring l%ey q:;?é:geésq %Wﬁ%ﬁ%&@‘g&é&
refterﬁnce canp;ma:gle @b@phm@eknamg qmpmcbmgc;l anki ng. |£€ gfrg/al Sd a _ .
swi tching.. control in éyg;so y devi ce;
timng nmeans coupl,ed %ﬁ%%(: I'ng cowf fg%éairg;[ O{qﬁ%éj swi t chi ng
means f9r cBESPAYLING ® FA4X e fional having 1:'!“39# skn Iem for
coupl i ng Sabdcﬁtﬁ:‘ih@”diﬁﬁ:fg iddics dinthgl sﬁiﬁtmg Cﬁxd/'@lﬂédclis'[ si gnal

path in a f eratln no and far ¢ ing said s .rreansto
exhibit a sﬁsgﬁa "&?”Fﬁ& %‘?&%ﬁ%‘?&?f# Bhal to

sai d di spl a;mﬂemaé.sw a zsenmmld.nptgneﬂomaidcewmgamrammhay ng node;
means for n ef r l’{éq;: ﬁg&% gyf;gl{ ans
responsi ve % églhdqrre erés(rT1 en |aI to Vi deo g&} SI gn
sel ect o 25du§yn§ap@r§\m:@uwgﬁemema1@mq/méﬂfa%tr%mm bl-ack
- level Contrebmﬁbﬁ&alcs ﬂsﬂ%cmﬁﬂyﬂ@%ﬁfocﬁ% b IfdriSing h &&6edTs Si gnal
paths for auto I.ca o s ‘con @/@I f| rst, %md second

signal pat h§wM‘Fh199d ﬁ"e%é%e & f 30 -
said sw tchdﬂsprmynslevﬁ.cee syst em accord| ng to CI aimi, V\/nerel n said
control neans conpris rence -
35 potential and coupﬁé&']”tdé sai ;ﬂtp Sl gna sgagltg#%%ov&é%\igé&ﬁgﬂ;gnal s U
conveyd8 byimspthd bifr saigd gmtqmrm weans for causing said switching '

means to exhibit a first condition for coupllng said first

video signal to said display device via a first signal
path in a first operating mode, and for,caﬁsing said
switching'ﬁeans-to exhibit a second condition for:
20 coupling said second video signal to said display device
via a second.siénal path in a second: operating mode;
means for providing a reference potential; and
. feedback control means responsive to said
reference potential and to video output signals.seledtéd
25 by said switching means for supplyihg first and second
black level control signals to réspectiée-ones of said .
- first and second signal paths for.automatically:providing; N/
signals conveyed by said first and second'SignaI paths
with a desired black reference level at said output of
30 said switching means. '

2. A system according to Claim 1, wherein said
‘control means comprises: |

first control means responsive to said reference

35 potential and coupled to said first signal path for

prov1d1ng signals conveyed by said first signal path with
a desired black reference level; and

‘second control means responsive to said
reference potential and coupled to said second signal path



"a desired black reference | evel; and second control neans responsive

said reference potential and coupl ed to gql d second si gnammmm
yproviding signals conveyed by said second signal path wit 'mmm(jm
ref&rence level. 3. A systemaccording to Clainms 1 or wher‘ei b 5 sas

- control neans includes first neans for capaC|t|ver coupllng vi deo S|gnals
to said first input of said switching neans and second neans for

capacltlvely coupling video-signals to said second input of said swtching
nmeans.” 10 4.fdr spsoeidingosilgngl soc6heeyed, byhsadidn segod istignalopat

Cara tirer STEmre pRLrd8 haCR PRERF K pavBa5 NG cai o rer or ence 15

potential, a control input, and an output coupled to said first capacitive

coupling means; said S§C0 ngl QfgiéﬂlFEgaEalﬁ bl 2331 ssﬁchdzkﬁﬁh 1 s|gnal

_conpar at gr mnth a S|8nal cou ta.s second signa
i nput foP rc®dtqi FRNEEPY DOARE( ARE BéeﬁoféﬁﬁFaF'eaQSCSHFr GIaPPﬁp}GtJ-V d an

©out put COUpI@shpD:.ﬁgl«dmesosﬂgﬁamscw salaOﬁksmzﬁpa&Soﬁsdlmyl ng control
means coupl ed tegﬁald control guts a 51rst and

conparators 75 ﬁﬂ?lﬂﬁagﬁlﬁn? gton dmgégﬁn °Ee§53a8&%ﬂ oﬁéﬁ? ing

oper ate durlvmﬁgpvsngnaﬂsotel§aad seenhdngnpntepiasald5swAtsham@n1according
to Gaim4, b in said first conparator is keyed to operate at tines

other than tines when said second comparator is 30 keyed to operate. 6. A
systen1é@cord|ng to any one of the preceding clains, wherein said video

si gnal processing systgmig ﬁy%eﬁr&éééﬂa&nbebévt:ihaﬁ BGC@hedleinand said
first video signal is der 1rs£ocontrol means comprises a first keyed
\ _
comparator with a signal input coupled to said first -
_ signal path, a signal input for receiving'said'reference
15 potential, a control input, and an output coupled to said
first capacitive coupling means;
said second control means comprises a second
keyed comparator with a signal input coupled to said.
second signal path, a signal input for receiving said
. 20 reference potential, a control input, and an output
- coupled to said second capacitive coupling mesns; and
keying control means coupled to said control
inputs of said first and second keyed comparators for
_ ehabling said first and second keyed comparators to
Y 25 operate during given video signal blanking intervals.

5. A system according to Claim 4, wherein
, said first comparator is keyed to operate at.
times other than times when said second comparator is
30 keyed to operate.

6. A system according to any one of the
precedxng claims, wherein
_ said video signal processing system is a
35 broadcast television receiver; and
said first video signal is derived from a
broadcast television signal.



br oa [ Wn 'si gnal . -15- 7. A systemaccording.to Claim1, =~
Wnﬁ iﬁﬁ&r‘“ ue“ I ght ness control netwQrk is coupled between said output
of c _

sng* neans and said display dsvice. 8. A video si gnal N

processing and di splay systemincluding an i mage di splay device conpri si ﬁ"@"

swi tchi ng nmeans havi ng,a fir Loput for J.eceiVvi i st vi:deq 'signal -
havi ng i mage i nformati 3h 16 g&ét‘%ﬁlr %ﬁ&g&ﬁlﬁgg tﬁe?%ﬂ%”[: ll'ma&e’ﬁﬁrér\'/al s and
a bl agk ref erence conpanecimagechbrighgnessi cypniadlodietwalke rishceoupitesd val s,
a sec

i nformation opcurrlna yring periodic inmage 1 ntervals reference
15 conponer@i®REAYr ARYIE8ri ng periodic reference intervals, a switching:
control ‘snput, and an output coupled to said display device; timng nmeans
coupled to said switchiyng gontr.ol input.of said swtchi neans for causing
said switching 20 meafs t8 S2fiPBi F"gnﬁlr ¥°€&’F§I’ﬂ%r‘?‘¥£%‘é¥}ﬁ¥ RYSLE
first video imgiuding ani imdgepdigpday deviice xdmprdtsisigznal path in a
first operating node, . caps| ' it i . to. exhibit a
second condition_ for c%ﬁ%f?ﬁénéayghggqbﬁ%ﬁw&?isﬁ%na A %alled di spl ay
device via areeeivitngi anarrpht Nideoasignadd haydng iimpamdafomeationr
providi ng a s&éeFPPAg BAFERY peribdig! imadd ittdRANS Wrd fbidgw!t coupl ed
to said first p ut for, récei \Alnngq said 30 reference

i | th ,
botontial FRESHERGE,GPMPORENLIOFGULAIRG AUGIng peniosi, reterencs <.

cl anpi ng neaistéevalysppar secondpinpati fold redeivigd iarstawiiaamy deo si gnal

ot er ance | ErORR; vAdeechRORREIaRiGa) hilnet DA Rl O o

intervals; odMringoperipdigi igageanptarvals andi biagh qefierence "/

15 component occurring during periodic reference intervals, a
switching control input, and an output coupled to said
display device; ' T - ' o

timing means coupled to said switching control
input of said switching means for causing said switching

20 means to exhibit a first condition for coupling said first
video signal to said display device via a I
first signal path in a first operating mode, and for.
causing said switching means to exhibit a second condition

] . ] video sigral
for coupling said second _ “to

25 said display device via a sedond signal path in a second

operating mode; ' - :
means for providing a reference potential;
first clamping means with an input coupled to

said first signal path, an input for receiving said

30 reference potential, and an output coupled to said first

signal path, said first'clamping”means-being.operétive

periodically during first given video signal reference.

intervals for clamping said first signal path to a desired

black reference level during said first given video signal

35 reference intervals; and - '

‘second clamping means with an input coupled to
said second signal path, an input for receiving said
reference potential, and an output coupled to said second
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§sa_i d second signal path, an input for receiving said ref'erm

and an output coupled to said second .  -16- 5 signal patgmmﬁ
£l amping neans bei ng operative peri odi carig during second ! I ‘ﬂg “"!
si gAal _reference intervals for clanping said second signal path to & s =«

desired bl ack reference | evel during said second given video signal
reference intervals. 10 9. Apparatus according to Caim8, wherein each of
sai d c{ anpi ng neans conprises_.a keyed differential conparator arranged in a
f eedback sontgigndqrath | Ns&id dsécond EDempeagNHexhgcBethg BpeRaitive 15

her 61 nbef or & REIASHEALEY HEHRE aft ST 51 Hen YI0R5. Ay oRe Larshergaceo 25
: intervals for clamping said second signal path to a
: ' desired black referencé level during said second given
video signal reference intervals.
10 - _ -
9. Apparatus according to Claim 8, wherein
each of said clamping means comprises a keyed
differential comparator arranged in a feedback control
loop with said first and second video signal paths,

15 respectively. -

U 10. A video signal processing system
- substantially as hereinbefore described with reference
to the accompanying drawings.
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