GAl Nz ADJUSTING Cl RCU T FOR Fl ELD- SEQUENTI AL S| GNAL BACKGROUND OF THE

I NVENTION 1. Field OF The Invention: The present invention relates to an

i mage output circuit, for use with television receivers and nonitor

equi pnrent etc., for anplifying I mage siqpals and driving inmage-receiving
tubes, and nore particularly to -an image output circuit for television
receivers etc. enploying a flat, color inmage receiving tube for
field-sequential displaying. 2. Description O Related Art: One adjustnent
carried out on television receivers and nonitor equipnment etc. is the white
bal ance adjustnent. For exanple, in a color imge-receiving tube, in order
to show whi t gaze ADMESBING (CERCUIT! ROR e #IELESEQUENTIADL | STENAZUSt _
first be m xed evenly. However, there are differences in the light-emtting
ef ficiency between each of the colors of the light-emtting bodies and

di fferences between the el eghrRARBURS 6P TS each color. If each
color is then outputted as- I's at an equal electron beam power, the
fl uorescent 1natgend 6ff Phecdsetide col ors red, green and bl ue do not
generate light at the sane level. As a result, a satisfactory white col or
wi Il not be obtaimgsl, pgevieng tiwvehtpbay rsel£ees ancovanalimadfd - outgitcol or
effect. At the inmage output circuit controlling the strength of the
el ectron bearhdnte, ofiber tuse fwibhesed®vision receivers and monitor
equipment etc., for ampiifying image signals and driving
image-receiving tubes, and more particularly to an image
output circuit for television receivers etc. employing a
flat, color image receiving.tube for field-sequential
displaying.
. Description Of Related Art:
One adjustment carried out on television receivers and
monitor equlpment etc. is the whlte balance adjustment.
For example, in a color image-receiving tube, in order
to show' white, the levels of the emitted red, green and
blue light must first be mixed evenly. However, there are
differences in the light-emitting efficiency between each
of the colors of the light-emitting bodies and differences
between the electron guns corresponding to each color. If
each color is then outputted as is at an equal electron
beam power, the fluorescent materials for each of the
colors red, green and blue do not generate light at the

same level. As a result, a satisfactory white color will

not be obtained, giving the display screen an overall off-



screen,’ white bal ance may be adjusted by varying the gain and adjusting the
| i ght generating | evel of each of the | um nous bodies for the colors red,
green and bl ue so that an appropriate white -col or may be obtained on the
screen. FIG 1 is a circuit diagramshowi ng an exanple of an inmage out put
circuit including a circuit for carryingout this kind of white bal ance
adjustnent. In this case, the so-called sinultaneous primry color drive
nmet hod, where each cathode of the inmge-receiving tube drives a primry

col or signal corresponding to red, green and blue outputting three el ectron
beans sinultaneously, is shown. In this drawng, first, Z indicates an

I mage-r ecei iidPot UBEf@BRl. ORitNnhe daddyedoumut uberduet eccattellingerhed to
as a "CRT") having a display screen with a body |um nous with respect to
the three codtorengtl, odr edre aakdixen heamngbdnien oatst rilpe EhupresCenbodes,
KR, KG and KB, and grids GR, GG and GB corresponding to red, green and bl ue
of the recepitoeenubehiter badkosesmewn bergdgtedyby raaninapthadgaine
transistors taken as anplifiers_taking as input and amplifying each col or
source si gnanQopAd¥ssddohg-he. Léahtgpeaeratdny veeRhePht &30y f r Ehet

arts of previoys stages,not _sho in the drawi ngs. The prjmary col or
B gnal Cor rumtRousHedi 6n Fori haendebors 58t "drand enld IR sRcthac
col l ector is_connected. to the main.power |jine VCC viat col | ector
resistor Rl HRPREERES MEERErE W@yc%?hg%/ aw@i%ﬁ'gt}be A

i schar ge
protection FIG. 1 is a circuit diagram showing an example of an

image output circuit including a ciréuit for carrying out
this kind of white balance adjustment. In thié case, the
so-called simultaneous primary color drive method, where
each cathode of the image-receiving tube drives a primary
_color signal cofresponding to red, green and Dblue
outputting three electron beams simultaneously, is shown.

In this drawing, first, Z indicates an_ image-receiving
tube employing a cathode ray tube (hereinafter referred to
as a "CRT") having a display screen with a body luminous
with respect to the three colors red, green and blue,
érra_nged in a stripe shape. Cathodes, KR, KG and KB, and
grids GR, GG and GB corresponding to red, green and blue of
the receétion tube Z are also shown.

Further, Q1, Q2 and Q3 indicate transistors taken as
amplifiers taking as input and amplifying each color source
signal corresponding to red, green and blue generated by
circuit parts of previous stages not shown in the drawings.

The primary color signal for red is connected to the base



resistor 'R4. The enmitter is connected to the white bal ance adjuster 1.
Simlarly, for transistor @, the signal for the primary color green is
connected to the base, the collector is connected to the main power |ine
VCC via the collector resistor R2 and to the cathode KG via the discharge
protection resistor R5, and the enmitterdis connected to the white bal ance.
adjuster 1. Further, the signal for the primary color blue is provided at
the base of the transistor @B. The collector is connected to the power
supply lTine VCC via the collector resistance R3 and to the cathode KB.via
the di scharge protection resistor R6, and the emtter is connected to the
white bal ane sdpostistor. Olur tThe neeble¢torsigl sonyesdiasl et othsemadml i fi er
"apparatus consisting of anplifier circuits with gperational anplifiers etc.
in place of PPWBEe lifieh MGCari&iat e eFehbAEEOr NERE ISt Rt And pi§vAdE® on
the emtter side of the transistqrs. Ql, 2 .and . I ndicates the ite

bal ance adj GePBPSEEA df uEﬁanfa('f(f}‘c{qf'e $Ri vdapa Sé&é.cg*ﬂ’ﬁgse WRF P eﬁ\gllj'z?ﬁ‘ce

adj uster 1 conprjses drive adjuster 2 for Lystin he, hi_gh | i ght
portions) gﬁ?ﬁ 8F°£a§§'oih?hsmé%ESFsl?eﬁ?nﬁ?gg%aa%8 gP%ew?Eggepﬁg .g%
referred to 3s sred frive adjustment), and a background adjuster 3 for

adj usting dark parts of each of the colors red, green and blue i.e.

adj usting the gaginiherainal ket n&lGidLeede ¥ bagher Wighad) usderhle of
t he bl ack | evel portions. _

’ primary color green is connected to the base, the collector
is connected to the main power line VCC via the collector
resistor R2 and to the cathode KG via the discharge
protection resistor RS, and'the emitter is connected to the
white balance adjuster 1. Further, the signal for the
primary color blue is provided at the base of the
transistor Q3. The coilector is connected to the power
supply line VCC via the collector resistance R3 and to the
éathode KB via the dischafge protection resistor R6, and
fhe emitter.is ponnected to the white balance adjuster 1.
Furthermore, it is also possible to use amplifier apbaratus
consisting of amplifier circuits with operational
amplifiers etc. in place of those with transistor elements.

Nexé, numeral 1, provided on the emitter éide of the
transistors Ql, Q2 and Q3, indicates the white balance
adjuster for adjusting of the whife'balance. This white
balance adjuster 1 comprises _a. drive adjuster 2 for
adjusting the high band (light portions) gain of each of

the colors red, green and blue (hereinafter referred to as



Further, "drive adjustnent resistors RDR, RDG and RDB have been provi ded at
the drive adjuster 2 so that the emtter-earth resistance of the
transistors QL, @ and @B can be varied as necessary.- Arbitrary variation
of these resistances varies the anplifigation factor of the transistors Qi,
@ and B and the gain of each of the red, green and blue color signals my
therefore be adjusted. Mreover; background resistors RBR, RBG and RBB are
provi ded at the background adjustment part in parallel across the main
power |line VCC and earth so that the voltage dividing point may be vari ed.
The vol tage dividing point of the background adjustment resistor RBRis
connect ed tdrive emijtstmeht)r.ansinst oa (hackgnoesidt @diWstdhe Yolfaye

di vidi ng point of the background adjustnment resistor RBGis connected to
the em tt erdifustingidavk PRrusacfesnshopfREhgngolipasy ladagd RSt RAY poi nt
of the background adj ustnent resistor RBB is connected tg the emtter of
transi stor & h-PesPEIyFtROI Ahe galwy {herqaingbFergeeferredboti #8d by

{RLYLNG Cagh Sl e PP SO LI 58 SR R 50 and B and
521053, ot Ol blEner! e EALAR LU LOTS B b SR RIE el anc
ik'nggt of cotalyechbll Baffidlatle o HARD 88Julkde Bf1EB XrGd Ofnél onals
emitter-earth resistance of the transistors Ql, Q2 and Q3
can be varied as nécessary. Arbitrary variation'of these
resistances varies the amplification factor of the
transistors Q1l, 02 and Q3 and the gain of each of the red,
green and blue color signals may therefore be adjusted.

Moreover, background resistors RBR, RBG and RBB are
provided at the background adjustment part in parallel.
across- the main power line VCC and earth so that the

: Goltage dividing point may be varied. The voltage dividing
point of the background adjustmenf resistor RBR 1is
connected to the emitter of transistor Q1 via resistor R7.
The voltage dividing point of the background adjustment.
resistor RBG is connected to the emitter of transistor Q2
via resi;tor R8 and the voltageldividing point of the
background adjustment resistor RBB is connected to the
emitter of transistor Q3 via resistor R9. As a result, the
voltage ratio obtained by varying each of the background

adjustment resistors RBR, RBG and RBB and the d.c. voltages

set up by the resistors R7, R8 and R9 are superimposed



transi stors QL, @ and @B are anplified taking the collector resistances
R1, R2 and R3 as output resistances. Each of the primary color signals are
then varied in synchronization with potentials applied to each of the
cathodes KR, KG and KB via resistors R4, R5 and R6. A satisfactory white
bal ance may then be obtai ned by adjustiﬁg the strength of the light and
dark areas while, for exanple, a gray scale imge or the like is displayed
on the imge-receiving tube Z so as to graduate fromwhite to black. The
adjustnments are nmade by altering the gains of transistors QL, @ and @ by
adj usting each of the drive adjustnent resistors RDR, RDG and RDB of drive
adj uster 2 aadossch eafch he hadigy ol atle vsermth r girst ©i snEBBRe fRBRhand RBB
of the background adjuster 3. Wien a shallow, flat inmage-receiving tube is
used as oppbsaBststome Ll .caPleandstQdhi ghet ydetickflevagemeatetheng beube
descri bed abgye, displaying a sinultaneous col or i mage becones difficult.
Because of ®RIYSted YA it tddsoNaillg-to each of the colors red, green
and blue is displaygﬁaev nﬁ one field and one frame is fornmed fromthree of

these 6 fiel d™Bi EREPes Rl ofs OREF TR G UbILED Atlophears6- carees
he ooy Bt Sl ent g, A0S CR L OROEG EnEiBERE Bhe
the field | BROAS:|¥oatd® 010! Ob% &fla %5 hANY BPs PE4OPLAKARE PYrR aci NG
collector resistances R1, R2 and R3 as output resistances.
Each of the primary color signals are then varied in
synchronization with potentials applied to each of the
cathodes KR, KG and KB via resistors.R4, R5 and R6. A
satisfacfory white balance may then be obtained by
adjusting the strength of the light and dark areas while,
for example, a gray scale image or the like is displayed on
the image-receiving tube Z so as to graduate from white to
Black. The adjustments are made by altering the gains of
trénsistors Q1, Q2 and Q3 by adjusting each of the drive
adjustment resistors RDR, RDG and RDB of drive adjuster 2
and each of the background adjustment resistors RBR, RBR
and RBB of the background adjuster 3.
Wheﬁ.a shallow, flat image-receiving tﬁbe is used as
opposed to the so-called "straight type" of image-receiving
tube described aboﬁe, displaying a simultaneous color image .
becomes difficult. Because of this, a picture cdiresponding

to each of the colors red, green and blue is displayed

every one field and one frame is formed from three of these



all ows only one of the colors red, green or blue to pass through in front
of the inmage-receiving tube. Sequential changeover control is then exerted
to ensure that only one of the colors red, green and blue is allowed to
pass through per each one field. In addition, it is also necessary to
obtain a satisfactory white bal ance for %he field-sequential system by
adjusting the strength of each color of the red, green and blue field

i mages whi ch have been conbined into groups conprising three fields.
However, in the case of the field- sequential system individual electron
beans for each of the colors red, green and blue cannot be obtained in the
way for thefsebdl phoearessyItetsi bhEhGoréfbeablisetbhadepectr so-baaiedar e
outputted by a single electron gun. The white bal ance can therefore not be
adj ust ed by"Eéelngeaueritd alnegies e puwhgaien & osimaté obloe owee sised,
green and bl ue beforehand. SUMVARY OF THE INVENTION It is therefore an

obj ect of tB¥PpEEEsSest byvaftenTimnge phgraemess pbtatgedowsing ceaehit
with a white, bal ance adjustnment circuit capable of carrying out a white
bal ance adjgé?ﬁgd?l??P¥ el d-sequential systens as wel| as sinultaneous’

i mmge of anal Bras aRp 4y a Rt inedReatoRn Y ophgTE
inage-receiyégg 8§¥Eﬁeand blue are obtained by_placing a filter which
allows only one of the colors red, green or blue to pass
through'in front of the image-receiving tube. Sequential
changeover control is then exerted to ensure that only one
of the colors red, green and blue is allowed to pass
through per each one field. |
In addition, it is also necessary to obtain a
satisfactory white balance for the field-sequential system
by adjusting the strength of each color of the red, green
énd blue field images which have been combined into groups
comprising three fields. However, in the case of the field;
sequential system, individual electron beams for each of
the colors red, green and blué cannot be obtained.ih the

e

way for the simultaneous system in FIG. 1 because the
electron~beams are outputted by a single electron gun. The
white balance can therefore not be adjusted by setting up
the image output gain for each of the colors red, green and
blue beforghand.

UMMARY OF THE T ION

It is therefore an object of the present invention to



cohprj ses'a gain varying part for varying the gain of the anplifying part

at a timng corresponding with a field- sequential period. The gain varying
part conprises a gain set-up signal output part for outputting three system
gain set-up si.gnals adjusted to correspond to each R, G and B field picture
and a switch part for sequentially alternating in a prescribed order, at a
timng based on a field synchronization signal, between the three system
gain set-up signals provided fromthe gain set-up signal output part and
provi ding the selected signal to the anplifying part. The inmage-receiving
device provided for the inmage output circuit of the present invention was
taken to be de¥eidbp | amgemaarei putguttubeirdudbr diiight @ t Wha teonkaiasceon,
the anplifier _gain set-up corresponding to the colors red, green and blue -
may be sequenadiuvstpenhangrauiyeegpantef pE| garnyingapnbnd vhétrebrdgsce

enpl oyed in the adjustnent of the white bal ance of 8 sinul t anequs
systems to b%dﬁ§§&WQPEHsbmayf%?égéﬁ§Q%ﬁn?+%.-t?ﬁéﬁ%ﬁﬁﬁ%q%céy%igg'Fﬁbes
utilizing field-sequential systens. BRI EF DESCRI PTI ON OF THE DRAW NGS FI G
1is a cirCu?%mﬂf% I HM T an i mage output circuit for related art

e, 20eI V19 SR MIRfe" Bkt bl BT S OUa T A7 A S
' amplifying part, an image signal provided by a field-
sequential method, and driving an image-receiving device,
comprises a gain varying part for varying the gain of the
amplifying part at a timing ébrresponding with a field-
sequential period. The gain varying part comprises a gain
set-up signal output part for outputting three éystem gain
set-up signals adjusted to correspond to each R, G and B
field picture and a switch part for-'sequentially
-alternating in a prescribed order, at a timing based on a
field synchronization signal, between the three system gain
set-up signals provided from the gain set-up signal output
part and providing the selected signal to the amplifying
part.
The image-receiving device provided for the image
output circuit of the present invention was taken to be a
flat, image-receiving tube.
According to this construction, the amplifier gain set-up
correSponding to the colors red, green aﬁd blue may be
sequentially changed every one field. This allows the

methods employed in the adjustment of the white balance of



structure of an inmge output circuit for field-sequential signal

| mge-receiving equi pnent for a first enbodi nent of the present invention;
FIG 3 is a circuit diagramshow ng a specific exanple of an inmage out put
circuit for a second enbodi nent of the present invention; and FIG 4A and
FIG 4B of FIG 4 are views show ng a I te bal ance adj ustnent nethod of

t hi s enbodi ment. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS The
following is a detailed description with reference to the draw ngs of the
enbodi mrents of the present invention. First Enbodinment FIG 2 is a bl ock
di agram showi ng an outline of the construction of an inage output circuit
of a first ssmbodiameousi sytsteuesent benvesed onn Idisgiay deyeitegs \for

i ndi cates an i nmage signal 9 anplifier, conprising transistors and ot her
el ement s, ffd:atsxtpfmqumaqwmmgem@c@mﬁgﬂnﬂdezm HE i eredesequpni kal
anpllfled using a field-sequential system Further, nuneral 1 indicates a
whi t e bal af¥&t&Scuit for setting the gain of. the |nage signal anplifier VA

and outputting a gain 53%%#5‘ own in the draw ng,
gain set-up signals for ind bl ue are

outputted. It igRessiblg Lo CaJ'.q'.JLil%.t té‘f&&reﬁﬁ" th\JﬂgnS'l $n? SRR RSLAGEESSary-

circuit for related art image receiving equipment for use

with synchronous RGB transmission signals ;

FIG. 2 is a conceptual view showing the basic
structure of an image output circuit for field-sequential
signal image-receiving equipment for a first embodiment of
the present invéntion; |

FIG. 3 is a circuit diagram showing a specific example
of an image output circuit for a second embodiment of the
present invention; and
; FIG. 4A and FIG. 4B.of FIG. 4 are views showing a
white balance adjustment method of this embodiment.

TATTLED DESCRIPTT (8) E_PREFERRED EMBODIMENTS

The following is a detailed description with reference
to the drawings of thé embodiments of the present
inventiog.

First Embodiment

FIG. 2 is a block diagram showing an outline of the

construction of an imgge output circuit of a first

embodiment of the present invention.

In this drawing, VA indicates an image signal



SWi ndicates a switch which may be changed over between each of the red,
green and blue gain set-up signals connected to termnals TR, TG and TB
shown in the drawing, so as to provide the selected signal to the inmge
signal anplifier VA via terminal TO The,gain of the imge signal anplifier
VA is then altered in accordance with the gain set-up signal provided via
the swtch SW The field synchronization signal is then supplied as a
swi tch changeover signal at this switch SW as shown in FIG 2. This switch
SWthen repeatedly changes over in sequence between the three term nals so
as to correspond with the sequence of the screen_col ors displayed
fiel d- sequeAMPALE}en SPRERHGHngatiansfatremcndnethes| glemsatgai rfaran
therefore be adjusted at{ the inage signal anplifier, so as to correspond
with the di SHPRJdR&r EBR CHIRYeehergiBAng  erhe with segity EBAEE@ELfent
Next, a description;w ll be grLven.of a specific exanple of an inmge qutput
circuit of 3m§§&8ﬁ8de b8P nBnt? dT?ﬁQﬁﬁdﬁﬁﬁﬁ %Xﬁﬁﬁﬂi(ﬁ%ﬁﬁﬁ%ﬁylﬂ 8 n
this drawin ,-%& Lpdicates.a_t §ﬂ§@ of. . Adrd vj the | e-recei Vi ng
tube Z (CRT?. l nifﬁgg%_ %i @é ecﬂ(;)r r_es(isoéond]ixfncghttg ft%llerg:‘:é_et ! n&r e%(nL St b1%U%e
i mages enpl eﬁlenﬂmhﬁ‘é EEE}hQFSSﬂPﬂEEQk ¥Rt bag bﬁt%ﬁ‘ﬂ\é&ﬂsdat aliBe é%fi:s-.‘?.llpo‘c the
transistor QL1 wth the collector being connected to a~power supply T1ne
VCC via a cgligaalor theghskape8eR14saBHoRA in the drawing, gain set-up
signals for each of the colors red, green and blue are
outputted. It is'possible to adjust these gain signals as
deemed necessary.

SW indicates a switch which may be changed over
between each of the red, green and blue gain set-up signals
connected to terminals TR, TG and TB shown in the drawing,
so as to provide the selected signal to the image signal
amplifier VA via terminal TO. The gain of the image signal
amplifier VA is then altered in accordance with the gain
set-up signal provided via the switch SW. The field
synchronization signal is then supplied as a switch
changeover.signal at this switch SW, as shown in FIG. 2.

This switch SW then repeatedly changes over in sequence
between the three terminals so as to correspond with the
sequence of the screen colors displayed field-sequentially
in synchronization with each one field. The gain can
therefore be adjusted at the image signal amplifier so as
to correspond with the displayed screen color every one

field.



anplified output being provided to the cathode K of the inmage-receiving
tube Z' via a discharge protection resistor R12. i.e. this transistor QL
corresponds to the image signal anplifier VA of FIG -2. In this case, an
anplifier having a conbination of two of, three transistors may al so be used
as the transistor QL1. Further, in this enbodinent, a flat-type CRT has
been used as the inmage-receiving tube Z° within which just one system
conpatible with the field-sequential nethod is provided for an el ectron gun
conprising a cathode K and a grid G as shown in the drawi ng. Moreover, the
emtter of the transistor QL1 is connected to the term nal TO of an anal og
swi t ch SW8etbndeEmbbdimeneferred to sinply as a "switch") conprised of,
for exanple, a sem conductor etc. Further, in the sane way as for the
switch SWshownNext, &l @eg¢rihtioni twhlEWbe ofivens of awi ngpresifdde to
alternate between TR, TG and TB with respect to the termnal TOin

accor dancee#pmplg fafelan sawpgs ceutpit eshordl hgofoat Recpad, sgbesimant bl ue

i mage signal s displayed by the actual, field sequence enploying the field
synchr oni z8Ei EResPEREPNESInR@XEiomn g FLE-pPovi ded on the side of the

termnals TR T B of-the swit in this setg_ond enbodi

e a ot 22 PERAR ?j&vaggmnﬁfhs“e%fﬂif%ﬁ%t Arc ganﬁe@rﬁ%rﬁqtﬁh
-adj k d adj 2. Ihe, i i 12 .
e T uohralind R Ul A LN "and N FERUP, 2L UShEbe 2R 0°

items havi pgrt€ponding to the red, green and blue images employing

&

the field-sequential method is provided ﬁo the base of the
transistor Qll1 with the collector being connected to a
power supply line VCC via a collector resistance R11l and an
amplified output being provided to the cathode K of the
image-receiving tube Z' via a discharge protection resistor
312. i.e. this transistor Q1 corresponds to the image
gignal amplifie: VA of FIG. 2. In this case, an amplifier
ﬁaving a combination of two or three transistors may also
be used as the transistor Ql1.

'Further, in this embodiment, a flat-type CRT has been
used as the image-receiving tube 7' within which just one
system compatible with the field-sequential method is
provided for an electron gun comprising a cathode K and a
grid G, as shown in the drawing. Moreover, the emitter of
the transistor Q11 is connected to the terminal TO of an
analog switch SWl4 (hereinafter referred to simply as a
"switch") comprised of, for example, a semiconductor etc.

Further, in the same way as for the switch SW shown in



sanme. nuneral s. Al so, at the background adjuster 13, the construction is the
FIG 2 except for resistors R7, R8 and RO being taken to be
resistors Rl4, R15 and R16. At the image output circuit of this structure,
the termnal TO of the switch SWis conpected to TR for the field duration
he field-sequential image signal corresponding to red of the
base of, for exanple, the transistor QL1 is provided. Therefore, by
applying a voltage in the region of the dark screen cut-off point set- up
by -adj usting the drive adjustnent resistor R DR and the background _
resistor R BR and the drive signal gain to the transistor Ql1
(i.e. this EbGresppndshe ospridndhdi S§ldheofai thiet -drwinual islesmddedd n
FIG 2), the 12 illum nation power of the electron beam can be
control | ed dhseyngte Hpetweenyfiind MFe 0@ TEhcwish tHespegts i®ed dt& or

sane as for

for which t

adj ust nent

can be set-up. Nbreover

to the ternfFREMIFG¥ orTP helPi e PESRFMTER oM it ¢ eeh1Prifye SFGHERG5e
provided to the transj,stor_Ql The green-field col or | um nance,can
theoired? §rbhe

t her ef ore bECLEESRARGINY &y

voPtag8 it gioIRLT AL

R bG and 1 ro- ek B EHR AéciioRLeld bRhbE Rt SRATR e LR

applied to

i'S connecte

' . Ukicher, the termnal TO of the switch
%P‘tq%ﬂfﬁ‘gf%éeé%’h% dEJrSi'ng the field period when the i mage

Next, numeral 11 provided on the side of the terminals
TR, TG and TB of the switch SW1l4 in this second embodiment
indicates a white balance adjustment circuit constructed
from a drive.adjuster 12 and a backgfound adjuster 13. The
drive adjuster 12 has the same structure as that shown in
FIG. 1 and descriptions are omitted for items having the
same numerals. Also, at thg background a&justér 13, the
qonstruction Es the same as for FIG. 2 except for resistors
ﬁ?, R8 and R9 being taken to be resistors R14, R15 and R16.

At the image output circuit of this structure, the
terminal T0 of the switch SW is connected to TR for the
field duration for which the field-sequential image signal
corfesponding to red of the base o0of, for example, the
transisfgr Qlllis provided. Therefore, by applying a
voltage in the region of the dark screen cut-off point set-
up by adjusting the drive adjustment resistor R'DR and the

background adjustment resistor R'BR and the drive signal

gain to the transistor Ql1 (i.e. this corresponds to

providing the gain set-up signal described in FIG. 2), the

the TOtermnal of the switch SW4 is connected

I ng

ce
bei ng
SWL4



signal' for blue is provided to the transistor QL1. The blue field | um nance
can then be set up by applying a voltage in the region of the dark field
cut-off set up by adjusting the drive adjustnment resi-stor R DB and the B&XK
adj ustment resistor R BB, and the drive,signal gain, to the transistor QL1.
As descri bed above, in the field-sequential nethod, the image for a three
field portion of red, green and blue is taken as one frane so that a col or

i mage corresponding to one inage portion may be obtained during this tine
using the after-inmage phenonena. Therefore, the white bal ance adj ust nent
may al so be carried out in this enbodinment in 13 exactly the same way as
for the simlluaieaisigy pereshofinthe €l&ctiowni bhemt cany beharapdhrdhled or
exanpl e, displaying a gray scale etc. as an inmage signal and adjusting the
drive adj ub@@@ﬁf orstBisr Sedmiithandr bhad luaineneentof eehet seg field
corresponding to each of the red, green and blue colors of the white
baIance'adFGgPFbﬁPnCPPCEFF‘EthiIe | ooking at this gray scale. Here, a

descriplion wil L Beden .2 Mg e ehetruaelunl MLke fl o
o092 BRI e Il L e 43 IS KB SRy [0,
three fiel 4 L WikSye TBSPnal being provided to the transistor Q11.

The green-field color 1uminancé éan therefore be set up as
a result of a voltage in the region of the dark field cut-
off point set-up by adjusting the drive adjustment
resistance R'DG and the BGK adjustment resistance R'BG and
the drivé gain signal being applied to the transistor Ql1l.
Further, the terminal TO of the switch SWl4 is connected to
the terminal TB during the field period when the image
signal for blue is provided to the transistor Ql1. The blue
éield luminance can then be set up by applying a voltage in
the region of the dark field cut-off set up by adjusting
the drive adjustment resistor R'DB and the BGK adjustment
resistor R'BB, and the drive signal gain, to the t;ansistor
Ql1. |

As ééscribed above, in the field-sequential meﬁhod,
the image for a three fiela portion of red, green and blue
is taken as one frame so that a color image corresponding
to one image portion may be obtained dﬁring.this time using

the after-image phenomena. Therefore, the white balance

adjustment may also be carried out in this embodiment in



in the case of FIG 4(A), the vertical width of each of the red, green and
blue field pictures coincides with the respective light parts and dark
parts shown by the broken line. However, these are shown as prescribed
center values (gains) for each of the agjustnment values for the drive

adj ustnments for each of the colors red, green and blue and the background
adj ustnents. Then, viewing fromthe side of .the light parts of the gray
scal e di splayed as an inage, when it is considered that having | ess red,

| eaving green as it is, and having nore blue will give a preferred white
bal ance, the drive 14 adjustnent resistor R DR corresponding to red of
the drive expatiyr thesisame wayrFlas 7 sthelj stmeltanpeunst A¥s§emn shewn ed
bei ng reduced until a ,setting is reached which is satisfactory to the
person nakiRgFIfe hdyishomhiany Fhangesther fokh xR &dr iHEPAGYIOGEnt
resistor R DB corrispondin to. blue is adhuited so_.that .t he %%igﬁLs
increased.gFGYtﬁS?,elSBErngsf?BnFPﬁgesFag 8f 8RS AdPRSHAPEsT VGt ay

by maki ng FOIRSFRRAE G TReo i PreRarul, R AR (PRaTEIRE T R er
of the backgrouad adiHst 8h 2abf 86 LALCHLHP 4PbLh LRA BEGESIRN%ALY s
r eached. Eac% OE ?ﬂe |§age ou%pu? garns cofrgspondlng to re%, green and

bl ue are VahkeHitdI0hd 1856e KhBYtsthnedd USIFERME 1 while looking at
this gray scale.

Here, a description will be given of a specific
example of an aqtual white balance adjustmenﬁ with
reference to FIG. 4.

For example, according to FIG. 4(A) and (B)
respectively, the field picture is displayed in the
sequence red, green and blue in this embodiment, with one
ﬁrame being formed from these three field pictures. Then,

: in the case of FIG: 4(A), the vertical width of each of the
red, green and blue field pictures coincides with the
respective light parts and dark parts shown by the broken
line. However, these are shown as prescribed center values
(gains) for each of the adjustment values for the drive
adjustmeﬁts for each of the colors red, green and blue and
the background adjustments.

Then, viewing from the side of the light parts of the
gray scale displayed as.an image, when it is considered
that Having less red, leéving_green as it is, and having

more blue will give a preferred white balance, the drive



as shown by the vertical width in FIG 4(B) and a white- bal anced inage is.
obtained as a result of displaying each of the red, green and blue field

pi ctures using this gain balancing. In the aforenmentioned enbodi nent, a
description was given for a flat-type ingge-receiving tube Z. However, the
present invention is by no neans limted to a flat-type, and a

nor mal - shaped i nage-receiving tube (a so-called "straight type") would al so
be suitable, providing that the display nethod is field-sequential. 15
As descri bed above, the image output circuit of the present invention is
capabl e of carrying out white bal ance adjustnents using adjustnent nethods
whi ch are tadjvabment resdetbur RSDRucbamespsndyngetrs zednofhéhet baridiespl ay
method is a field-sequential method. Also, in sinultaneous systens, a
singl e tran3d3uskeror shoumpliny iRHG ci¥ cis taddusied. pvikhl the erinr £e%i stors
conbi ned or an erational anplifier etc.) is provided to correspond to
each of theresl rf‘%dreﬁlf’-‘éérg)a% thiu@ $eheiRY, i4 tFearbednh¥clr 18 rcuit
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other hand, the drive adjustment resistor R'DB
corresponding to blue is adjusted so that the gain is
increased.

Further, looking from thé side of the dark parts of
the gray scale, if it is determiﬁed that a desirable white
balancé can be achieved by making just red light brighter
whilst leaving blue and green-as is, R'BR of the background
adjuster 3 is adjusted up until the necessary level is
reached.

Each of the image output gains corresponding to red,
éreen and blue are varied using these kinds of adjustments
‘as shown by the vertical width in FIG. 4(B) and a white-
balanced image is obtained as a result of displaying each
of the red, green and Blue fieid pictures using this gain
balancing.

In Lhe aforementioned embodiment, a description was
given for a flat-type imagejrecéiving tube Z. However, the

 present invention is by no means limited to a flat-type,
and a normal-shaped image-receiving tube (a so-called
"straight type") would also be suitable, proﬁiding that the

display method is fieldésequentiai.



1. - An image output circuit conprising: input means for inputting an inmage
signal to the image output circuit provided by a field-sequential nethod,;
anplifying means consisting of a single anplifier for.anplifying said inmage
signal and directly driving an inmage- rgceiving device; and gain varying
means for varying a gain of the anplifying nmeans at a timng correspondi ng
with a field-sequential period, 2. An image output circuit according to
claim1l1, the gain varyi-ng means conprising gain set up-signhal output neans
for outputting three systemgain set up signals adjusted to correspond
respectively to each of red, green and blue field pictures; and sw tch
means for sequentsatiegcalibednatbdave,i ntsai indgel dutipatturesi mewtet , ofit thet i mi ng
based on a field synchronization signal, between the three system gain
set-up S|gﬂa¥%59@6v16%€n¢¥@ﬂ1%ﬁecgnahlse©fupasrghag gutpwhlneabglam@e
provi di ng dﬁ$e|60t6d signal to_the anplifying_neans. 3. An i mage out put
circuit acc¥tHtRLIeRES| BFHRY, aﬁh%?%ﬂﬁnﬁh@eEhP@E Uh%ﬁhcérﬁstbetséﬂeu§ﬁng t he
swi tch neans. t CIrCUIt

gain varyin ans_and. t i ma yt
accor di ng ttgh%? ﬁﬁrl ST EANPQUR: SYRRSES &Y&nviw ndggliecglﬁ gv; mgthod
reception tybe. B tp for .anmpli, using an
anpl i fyi ng rr%)ans conesﬁgt?%gggﬁté%g'l ng'ﬁéﬂ%fr?% 1Aitl(=ﬁ' ranth nﬁd‘l"}{‘}ﬂg °8P§nal
provi ded t ogybiger, %’”éll’@,l@ t:ffa‘ﬂsqfssi:%quq%tr' gln gﬁl&:ﬂ?&ie@ngl@chﬁg L.l)élgd ving
an i mage- rece|V|ng evi ce, conpri sing:
a plurality of transistors combined or an operational
amplifier etc.) is provided to correspond to each of the
colors red, green and blue. However, with the amplifier

circuit of the present invention, one amplifier circuit is

sufficient and costs may be reduced accordingly.



gai n varyi

ng neans for varying a gain of the anplifying neans conS|st|ng of
a singlke anplifier at a timng co ndlng wth a flgra?§§QU€ﬁP+aL~pQLL9d
TARARRTETS DRE, _

and providing a mylsfs e

tube. 6.

varyi ng neans co

three syst
to each of
sequenti al
a field sy
signal s pr
selected s

An i mage out put CIrCUIt according to cl ai m|

em gai
red, green and blue field pictures; and switch nmeans for

one cat hode off 1T e|V|ng
S

| output mean$ fo fﬂﬂ
rq¥|5|ng ﬁ?qgﬁgnalsup siggnal out pu an e

adjusted to correspond respectlvely

thattésnaﬂbﬂgeﬂnisaid field picture order, at a timng based on
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oVided Trom up-si gna
i gnal uopuhemanpsiﬁprngnpgahsng7an 1mﬁgﬁn§ggn@mtpgttbertmage

accor di ng teuebatrrb&rcm%r phbviBed B99e- @i@qa\us@qu@ﬁwlaq e t&chkl;at
reception tube | mage output “circuit accord g fo clajm6, further

equi pped with a FF‘EP&H‘-Q’PGH H@\ﬂnﬁg%sé'rﬁtﬁn& Oﬁoﬁe's

gal n set-u

paﬁpgmaylﬁbtQ&ﬂatehngQUBmghanraﬁutaEréwtnyhdﬁgvmﬁgnanbgmage-

means and providing the

@ oMMREL BT WEPK t he

provided to_the.enit ?eg .a flel -sequential image signal being provided to
i

t he base an§®&ftdatu

"G4l 35& ng provided at a cathode of the image-

recei ving tube fgagnlharymhgemeans Bor varyimmge gauitmpotf thecamplafygidngdi ng

toclaim$8

’mggﬁsgaé@ a timing corresponding with a field-sequential
period,
2. An image output circuit according to claim 1, the gain
varying means comprising

gain set up signal output means for outputting three
system gain set up signals adjusted to correspond
respectively to each of red, green and blue field pictures;
and

switch means for sequentially alterxnating in said field
picture order, at a timing based on a field synchronization
signal, between the three system gain set-up signals
provided from the gain set-up signal output means and
providing a selected signal to the amplifying means.
3. An image output circuit according to claim 2, wherein
the white balance is set-up using the gain varying means and
the switch means. '

4, An image output circuit according to claim 1; wherein -

the image-receiving device is a flat reception tube.
5. An image output ciréuit for amplifying, using an
amplifying means consisting of a single amplifier, an input
image signal provided to the circuit by a field-sequential
method, and directly driving an image-receiving device,
comprising: -

gain varying means for varying a gain of the amplifying
means consisting of a single amplifier at a timing
corresponding with a field-sequential period and providing
a modified signal to only one cathode of an image-receiving
tube.

6. An image output circuit according to claim 5, the gain



set-up signal out put means conprising a drive adjustnent part—and—a
backgr ound adj ust B iSp‘éﬁtreplmenRenhshcm ve adjustnment part

consgructed fromvariable resistors corresponding to red,. m“gmml“l“t“mmm
used; t oget her w ,he t anS|st ggload for setting up t L agaln *
10. An inmage output tirc Bo ng tq,claim9, \/\herelnthe val ues of the

vari abl e resi stances of the dr| ve adjustnment part, for use with the colors
red, green Wbﬂlﬂué“%?%s%?mgﬁlﬁbnﬁmdeterm ned val ues and the white

bal ?_nfce_ adj ust rregéms:séan e iQpal ]&tﬁtlﬁaﬁﬁsoﬁbﬁubuﬂ:‘ﬂ&_}ﬂﬁné OEIér%e

anpl | ylng, S|n an a, LN ans pu na rovidea.to
the circui tS¥FEf i (ﬂa&r;geqﬁéﬁ %QI &%‘H%a% ahg ffgr re&RANG| ng
devi ce, cormspecnrglvghyntwaegchgoﬁened fgn:emrgtmdlgolllne e hd opittneres;
anplifying geans at a timng corresponding with a field- sequential period

and providing a nodified signal to only one cathode of an inage-receiving
t ube; 18 gai ns¥tEchpneanm dion gegwentdald v el temnalinondnt aréd Eyeldm

gain set- up;i cSh883bsdefd] 46t &0t ithPng CREEESPORt r@ﬁ@f&té}»&%méﬁlﬁ@e%ﬁf
red, green and bjue field pictures; switch means for sequentiaily

al t er nat i ngf19P%; db?w?aonb?uFEre?dgystaw gaiPnPRE-HRs849BA1LE fiel d
synchr oni zqﬁrmde@naﬁrorbetumnghhﬁ t@éeeuﬁyséﬁ_:fnaglal rmu@iuwpméagaal &nd
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. An image output circuit accordlng to claim 5, wherein
the image-receiving device is a flat reception tube.
8. An image output circuit according to claim 6, further
equipped with a transistor having an emitter, base and
collector, with the gain set-up signal alternately output
from the switching means being provided to the emitter, a
field-sequential image signal being provided to the base and
an output signal being provided at a cathode of the image-
receiving tube from the collector.
9. An image output circuit according to claim 8, the gain
set-up signal output means comprising a drive adjustment
part and a background adjustment part, with the drive
adjustment part being constructed from wvariable resistors
corresponding to red, green, and blue, used, together with
the transistor load, for setting up the signal again
10. An image output circuit according to claim 9, wherein
the wvalues of the variable resistances of the drive
adjustment part, for use with the colors red, green and blue
are set-up to predetermined values and the white balance
adjustment is carried out.
11. An image output circuit for amplifying, using an
amplifying means, an input image signal provided to the
circuit by a field-sequential method, and driving an image-
receiving device, comprising:
gain varying means for varying the gain of the
amplifying means at a timing corresponding with a field-
gequential period and providing a modified signal to 6nly
one cathode of an image-receiving tube;
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a transistor havipng an emtter, base and collector, with t 1N se-u
si gnal .-al ternat el l%lﬁthetrebraeshfehpsﬁgﬁtchl ng means bei ng; m“ﬂM!w"m |I!
emtter, a field- sequential image signal being provided t

out put si gnal be @)V;?géi a cat hode of the inmage- receiving tube from
the coll ector; set up signals out put means conprising a drive

adj ust nent part and a bac round adj us t part ith the Lve ust ment
part being const rgl‘fi‘é"t”ecfs?tr 0 S%ﬁ?‘?‘ﬂbpkﬁ:?&gi 5{%&1"5 c%%lf eg‘ﬁgﬂ'dgf‘lbngo%ﬂ%

gr eenI and blsly%;:elrtsedgaﬁ.ngetm wp t hsulgaaﬂlsansaéjustédad td or cse‘lrlaspgndp t he
signal gain_1 An t th

val ues of tFKESPEAS Sy & PURERH! of £§&I iagd&?\r/"’g& gzlhfsét %?‘tl@p?%ct\ﬁ?% el A ©

Ariabl e ir eS) Stances ‘use
with the colors rsad.tcg? seansnfop| ﬁ@qugm‘él%bb’uﬁ)ltt%ﬂ}ﬁ"éw dihisadd ¥dedds and

a white bal P B BHIBN JS L8 Pdlsedldn AN £hEAAE sQHbRbNG ZEEYbh
according tG6 claim I1, wherein_the | mage-receiving device is a flat
reception t §genal, between the three system aln set-up 51gnals

provided from the gain set-up signal output means and
providing the selected signal to the amplifying means;

a transistor having an emitter, base and collector,
with the gain set-up signal alternately output from the
switching means being provided to the emitter, a field-
sequential image signal being provided to the base and an
output signal being provided at a cathode of the image-
receiving tube ffom the collector; and

the gain set-up signal output means comprising a drive
adjustment part and a background adjustment part, with the
drive adjustment part being constructed from variable
resistors corresponding to red, green and blue, used,
together with the transistor load, for setting up the signal
gain. '

12. An image output circuit according to claim 11, wherein
the values of the variable resistances of the drive
adjustment part, for use with the colors red, green and
blue, are set-up to predetermined values and a white balance
adjustment is  carried out.

13. An image output circuit according to claim 11, wherein
the image-receiving device is a flat receptioh tube.



