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DI SPLAY ~ This invention relates o video d| spl ay app B2f)
part icular, the invention relates to height adjustnent of a deflect i on

glia][ Icglct ion circui tplﬁuﬁ@@ﬁ%ﬁwm%%r%n? vertica

i ntegrating capacitor that i s FQRAMDEQBISRIANYce of a D.C. current to

produce a ranp, tracerpgr ihPEnibn2PelAtdP Wo SAUE8OWTplay apparatus. In
particular, the invention relates to height adjustment of a

5 deflection circuit. ' ' '
Typically, a vertical sawtooth generator of a vertical
~deflection circuit in a television receiver utilizes a current
integrating capacitor that is charged from a source of a D.C.
current to produce a ramp, trace portion of an output sawtooth
10 signal synchronized to a vertical synchronizing signal. = The trace
portion of the sawtooth signal controls a trace portion of a vertical
deflection current that produces vertical deflection in a cathode
- ray tube (CRT).

3 In a vertical deflection circuit, embodying an asepct of
15 the invention, the rate of change of the trace portion of the
sawtooth signal is selectable to provide for zoom mode of
operation. The sawtooth signal is D.C. coupled to an input of a
vertical deflection amplifier to form a D.C.-coupled vertical
deflection circuit coupled to an input of the amplifier in a negative
20 feedback manner. . During manufacture and assembly of the
television receiver, it may be necessary or desirable to adjust the
amplitude of the vertical deflection current for adjusting vertical
"height" of the raster. It may be desirable to provide vertical
height by adjustment of the sawtooth signal of the D.C.-coupled
25 vertical deflection circuit in such a way that adjustment of vertical

height has.:bnly minimal effect on vertical centering.

N : A video display apparatus embodying an aspect of the
invention includes a capacitor and a source of a first current
coupled to the capacitor and responsive to a control signal for

30 developing a ramping trace portion of a sawtooth voltage in the
capacitor. The sawtooth voltage has a rate of change that is
adjusted in accordance with the first current such that a change in
the control signal also causes a change in an average value of the
capacitor voltage. A retrace portion of the sawtooth voltage is

35 generated at a frequency related to a deflection frequency. A
deflection winding is disposed on the cathode ray tube for
producing a raster on a display screen of the cathode ray tube.
An amplifier is responsive to the 'sawtooth voltage and to the
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signal synchroni zed to a vertical synchronizing signal. The trace por
ooth signal controls a-trace pgrt i-on of .a vertical REA &4,828
current that produces vertical deflection in a cathode ray tube (CRT).

In a vertical deflection circuit, enbodying an asepct of the invention,
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FIGURES 1a, 1b and 1c illustrate a vertical deflection
circuit, embodying an aspect of the invention;
FIGURES 2a-2e¢ illustrate idealized waveforms useful
for explaining the operation of the arrangement of FIGURE 1;
FIGURES 3a-3d illustrate waveforms useful for
explaining the operation of the arrangement of FIGURE 1 when top
panning is provided; and '
| FIGURES 4a and 4b illustrate waveforms useful for
explaining the operation of the arrangement of FIGURE 1 when
bottom panning is provided.
FIGURES 1a, 1b and Ic illustrate a vertical deflection
eircuit, embodying an aspect of the invention that includes a
sawtooth generator 100. A vertical synchronizing signal SYNC of
FIGURE 1a is coupled to a vertical timing generator 10. Signal
SYNC is produced by a video detector 9 of a television receiver
that processes a baseband television signal SNTSC, conforming to
the NTSC standard, for example. Signal SNTSC contains, between
consecutively occurring signals SYNC, 262 1/2 horizontal video
lines that define a given picture image interval IMAGE of signal
SNTSC. In NTSC type signal, the image interval contains the
picture information of a single picture field. However, in a high
definition television sign'al, not shown, the image interval may _
contain the picture information of, for example, a complete picture
frame. -
Generator 10 includes a inicroprocessor 10a that
generates a vertical cycle synchronizing pulse signal A. Under
user's control, microprocessor 10a generates pulse signal A of
FIGURE 2a that is delayed by a controllable: amount TD relative to
pulse signal SYNC of FIGURE 2e. Similar symbols and numerals in
FIGURES .1a, 1b, 1c and in FIGURES 2a-2e, that provide idealized
. I
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hei ght has only minimal effect on vertic centering. vi deo
di spl ay apparatus enbodyi ng an aspect of” a}‘h I nvention incl ug&éa% 873
capacitor and a source of a first current ~coupled to the capacitor and
reSponsive ‘to a control signal for _devel oping a ranping trace portion of a
sawt oot h vovareferms, tinglicatgpsimiler . itemye og afunssionsy ol Thgeameund bkt e of

change thatwhih sesfspghalnAaefme% V24 fis tdidayéd Sfarfesr i1t Hccopddhdehat a
the “capacitBh G sgEee o PopRIAE BB IS orPaTathd% AU JBiek- vol Sage T
paci¥ t'*o saie o votfage is
gener at ed girodute esjgaab A echetiafotmardon ebf %9hc0pufseeﬂYQ¢lCYthatAocdﬁfsl ection
1091 RBIRRELP bAGE GBSkl t2ind e THRY MR 8 e T
sawt oot h vqireset aeatical tfield is used.
Signal A of FIGURE la is coupled to a pulse stretcher
one-shot or multivibrator flip-flop 10b that generates, through a
transistor QO3, a vertical rate pulse signal VRESET, as shown in
10 .FIGURE 2c. Signal VRESET has a pulse width that is equal to about
the length of 14 horizontal video lines. Signal VRESET is coupled
to a base of a transistor switch UO1A of FIGURE 1b. Transistor
switch UO1A is coupled across a capacitor CO03 having a terminal
that is at ground potential. In each vertical deflection cycle, signal
15 VRESET causes a voltage VSAW across capacitor CO3 to be
clamped to zero volts and to maintain voltage VSAW at the zero
volts level as long as pulse signal VRESET is generated. A leading
edge LEVRESET of signal VRESET of FIGURE 2c initiates vertical
retrace, as explained later on.
20 Immediately after the occurrence of trailing edge
TEVRESET, transistor U0l1A of FIGURE 1b becomes nonconductive.
A D.C. current JURAMP, produced in a collector of a transistor
UO6A of a voltage-to-current (V/I) converter 21, charges
capacitor C0O3 to produce a ramping trace portion TRACE of
25 sawtooth voltage VSAW, shown there. The rate of change of
voltage VSAW is determined by the magnitude of controilable
collector current JURAMP of transistor UOGA.
V/I converter 21 is controlled by an analog voltage
ZOOM that is produced in a digital-to-analog (D/A) converter 10al
30 of FIGURE la. D/A converter 10al is controlled by microprocessor
10a. Voltage ZOOM determines the degree of zoom that is
required by the user in a manner to vary the rate of change of a
vertical deflection current iy of FIGURE Ic.
Voltage ZOOM of FIGURE 1b is coupled via a resistor
35 R49 of FIGURE 1b to an emitter of a current control transistor Q07.
An adjustable voltage V-SIZE that may be adjusted manually
using a potentiometer, not shown, is coupled via resistor R22 to
the emitter of transistor QQ7 for picture height service adjustment
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-2- ~control signal for generating a deflectlon current in the deflecti.on
wi ndi ng i n accordance with the sawt ooth -fol t age and the contr BICAI §6.823 A
D. C. - coupl ed deflection circuit is formed with respect to the capacitor
vol't age. The change in the control signal conpensates in the anplifier
for the chpuyposes.t in additigre aaDUE. shpphe voltagei obr+ ¥ tiageoupled twanner to

Tl LAl ¢ e Vet geloroRAh G B0P ViR ERIR IRt et ghanag, of the

sawt oot h v age i1s 1b an I'llustrate a
verti cal déf#fﬁéitpénQQW em.qoup&d)deyanglm £33z (th at develops/énti on:

- temperature compensating base voltage equal to the forward
5 voltage of diode CR02. The voltages that are coupled via resistors
R21, R22 and R49 produce a collector current in transistor Q07
that develops a base voltage at a base of current source transistor
- UO6A. The base voltage of transistor UOGA, that is determined by
the collector current of transistor QO07, is developed in a series
10 arrangement of a temperature compensating transistor UO6C,
coupled as a diode, and a resistor R14. '
: A resistor R16 is coupled between the emitter of
transistor UOG6A and a -9V supply voltage. A transistor UO6B has
a base voltage that is equal to the base voltage of transistor UOGA.

15 A potentiometer resistor R43 is coupled between the emitter of
transistor UO6B and the -9V voltage. A resistor R18 is coupled
between the emitter of transistor UO6A and an adjustable
moveable contact TAP of resistor R43.

When contact TAP is adjusted to be close to a junction

20 between the emitter of transistor UO6B and resistor R43, resistor
R18 has no effect on the emitter current in transistor UOGA,
because the emitter voltage of transistor UO6B is equal to that of
transistor UO6A. On the other hand, when contact TAP is adjusted
to be close to the other end of resistor 43, resistor R18 is coupled

25. in parallel with resistor R16. The adjustment of potentiometer
resistor R43 varies the emitter current of transistor UO6A and the
current gain of V/I converter 21.

| In accordance with an inventive feature, when contact
TAP is in contact with either end terminal of resistor R43,

30 temperature related variations and tolerances of resistor R43
have no effect on the emitter current in transistor UO6A. Only
when contact TAP is located between the end terminals of resistor
R43, resistor R43 can affect the emitter current in transistor
UO6A. In this way, the overall temperature stability over the

35 entire range of positions of contact TAP is, advantageously,
improved. Therefore, tolerances of sawtooth voltage producing
capacitdr C03 can be, advantageously, compensated.
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FI ®URES 2a-2e illustrate idealized waveforms useful for expl ai ni ng the

‘opefation of the arrangenment of FlGURE 1:5- FI GURES R3EA385.828
illustrate waveforms useful for explaining the operation of the arrangenent
of .;FIGURE 1 when top panning is provided; and FI GURES 4a and 4b

illustrate waveforns Weodfage V&AW (dsaconuplgdt tee thpebase of »ftramsiswrr angenent

of FIGURE Iyypfgn ol?oﬁt&‘ffféigﬂpir—xp%dlf tﬂﬁPleg@dltncludrﬁ)s 3! trans1s't:$% la, 1b and

I.on an aspect _of the

1c illustr verti
i nvention ta'hg? ali’?ﬁ?l yobags of sFansistor b Catisr Q‘(ﬁiopﬁdvlé‘rtal gesistornRoni zi ng
si gnal - SYNGunfingFhGinihal ithacQyPhEroma petchtiad I’I‘Hé‘ valgRneFat or 10.

chat prd Z??sgs?af’blﬁééb%ﬂ%b%fe@eéhﬂﬁ%%ﬁdﬁi Jrevingrici€ dsfiainendhe dase NTSC
standard, fwoltageangfl eranSigon| UBMCSC cont ai ns, between consecutively
occurring signals SY'\R a%%%r&é&@%itﬁoﬂﬁa&sﬁ’écqe& the invention, the base
voltage of transistor UO1C tracks variation of height adjustment
voltage V-SIZE in a manner to maintain vertical centering
10 unaffected. Current I0 determines the level of voltage VSAW that
produces approximately zero vertical deflection current, as
explained later on. |
- To develop current IO, a V/I converter 21A that is
similar to V/I convertor 21 is utilized. A transistor Q09 produces
15 a collector current that tracks a collector current in transistor QO7,
when an adjustment in height adjustment voltage V-SIZE is made.
Voltage V-SIZE is coupled to the emitters of transistors Q07 and
Q09 via resistors R22 and R56, respectively. The base voltages of
transistors Q09 and QO7 are equal. Transistor U0O2B and resistor
20 RO6 form a temperature compensated main load with respect to
the collector current of transistor Q09. Similar load with respect
to the collector current of transistor Q07 is formed by the network
formed by transistor UO6C and resistor R14. A transistor U02A of
V/I converter 21A produces current IO. o
25 In carrying out an inventive feature, current 10 tracks
variations in current [IURAMP of transistor UOGA in a way to
maintain vertical centering unaffected when a change in height
adjustment voltage V-SIZE occurs. The tracking occurs because of
circuit symmetry, for example, the symmetry with respect to
30 transistors UO6A and UO2A. A transistor U02C produces the.
~ emitter currents of transistors UO1C and UOIB. An emitter
resistor R17° establishes the value of a base voltage-to-collector
current ratio in transistor UO2A. - A resistor R49A couples a
voltage CENTER, generated in a D/A converter '103.2 of FIGURE 1A,
35 to the emitter of transistor Q09. Voltage CENTER is controlled in a
manner to produce approximately equal collector currents in
transistors Q09 and Q07 when the zoom mode is not selected.
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limes that define a given picture imge ipterval | MAGE of signal SNTSC. In
NTSC type signal, the image interval cont8ns the picture inf Gt i%n8sf a
single picture field. However, in a high definition tel evision signal, not
shawn, the | e inter may contain the picture information of, for

exarrpl e, a Bet & ﬁ%émaﬁﬁaws for a non-zerg:éfsgt ovalue oficialtegs a

m cr opr ocesZQOM avhdmithe gansthaimerieaisy @ot i sedéctédcl € synchroni zi n?sgms?enal
A of FIGURE 2a that 1BeaBres Sgtiafe O BRRERPENAe SERTCHIE Rhisve &
pul se si gnatomyekieds byl curEned0. Si Theavakesbof sregiston R@9 ahitd i curréntGURES
la, 1b, s1c pnGrkNséleClddTn28aclf a Way HatVind® balSN4R8Ee of transistor
UOIC is made equal to the level of voltage VSAW at the base of
transistor UO1B at the vertical center, when the regular, non-zoom
mode is selected.
. In carrying out another inventive feature, as a result
10 of tracking between V/I converters 21 and 21A, any change in
size adjustment voltage V-SIZE and in the 12V supply voltage
~does not affect a ratio between currents I0 and ITURAMP. The
‘resulting variations in currents I0 and ITURAMP maintain the base
voltage of transistor U10C at the level of sawtooth voltage VSAW
15 that corresponds to vertical center for each level of voltage V-SIZE
and of the 12V supply voltage. Therefore, vertical centering is,
advantageously, unaffected by adjustment of voltage'.V-SIZF.' that
is used for adjusting picture height.
The emitters of transistors U0O1B and UO1C are coupled
20 via emitter resistors RO7 and RO8, respectively, to a collector of
transistor UO2C that controls the sum of the emitter currents. The
~ base voltage of transistor UO2C is the same as that of transistor
UO2A. During vertical trace, the emitter voltage of transistor
U02C, that is approximately equal to that of transistor U02B,
25. produces an emitter current in transistor U02C that is determined
by a parallel arrangement of a resistor RO5 and a resistor ROSA.
Resistor ROSA of FIGURE 1b is coupled across resistor
RO5 via a switching transistor Q2C that in the zoom mode of
operation of FIGURE 2d -is nonconductive during interval tl-t2.
30 During vertical trace, such as interval t0-tl, for zoom mode of
operation, transistors UO1B and UOIC form a differential
amplifier. The collector currents of transistors U01B and UOIC -
develop, in corresponding collector resistors, voltages that are
coupled via emitter follower transistors 71 and 70 to develop
35 sawtooth signals VRAMP2 and VRAMPI, respectively.
FIGURES 3a-3d illustrate waveforms useful for
explaining the operation of the arrangement of FIGURE 1. Similar
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-3- waveforms, indicate simlar itenms or functions. The amount by which
pukse signal A of FIGURE 2a is del ayed varies in accordance wRiPAt £6.8¢3gr ee
of panning that is required by the user. To produce signal A the-

information of sync pulse SYNC that. occurs inmediately prior to the display
of the pictsymbolst anduniumerals imcFIGURES larlc, c2a-2ci and Ba-3dsdddicate

Signal A ofg;Hif@dfRk i i8fdst 0 a pul se stretcher one-shot or
mﬂ:ﬁﬂ _e‘h?s p&lggﬂe iofs !

Verti cal’ rate pul Se sgaals VREAMPT 20k NIAMBE el HGURES 3ty 388 TRESET has
a pul se w gebpédravely; afiadohpletiénfary signals that change in opposite
5 directions during vertical trace interval t0-tl. The waveforms of
FIGURES 3b and 3c that are drawn in solid lines occur in the zoom
mode of operation; whereas, the waveforms in broken lines occur
in the regular or non-zoom mode of operation. .Vertical trace
occurs between, for example, time tO and t1 when the zoom mode
10 is selected, and between time t0 .and time t2 when the. zoom mode
is not selected, as shown in the waveforms of FIGURES 3a-3c.

In carrying out an inventive feature, a D.C. coupled
deflection circuit 11 of FIGURE Ic, is controlled by signals
VRAMPI1 and VRAMP2. In circuit 11, a deflection winding Ly

15 provides vertical deflection in a cathode ray.tube (CRT) 22 of the
type W86EDV(093X710 having an aspect ratio of 16 x 9.

_ Winding Ly is coupled in series with a deflection-
current sampling resistor R80. Winding Ly and resistor R80 of
FIGURE lc form a series arrangement that is coupled between an

20 output terminal 11b of an amplifier 11a and a junction terminal
11c of a power supply decoupling capacitor Cb. A resistor R70
couples to terminal 11c via an emitter follower transistor Q46, a
supply voltage V+ of, for example, +26 volts. Transistor Q46
produces a D.C. voltage at terminal 1lc that is equal to about one-

25 half of voltage V+. A junction terminal 11d, coupled between
winding Ly and resistor R80, is coupled via a feedback resistor
R60 to an in_verting input terminal of amplifier 1la. Terminal 1lc
of resistor R80 is coupled via a resistor R30 to a noninverting
input terminal of amplifier 11a. In this way, a negative feedback .

30 voltage that is developed across resistor R80 is applied to the
input terminals of amplifier 11a. Complementary sawtooth
signals VRAMP1 and VRAMP2 are coupled via resistors R40 and
R50, respectively, to the noninverting and inverting input
terminals, respectively, of amplifier 11a for controlling deflection

35 current iy. Differences between signals VRAMP1 and VRAMP2
due to components mismatch or offset voltage tolerances, for
example, are compensated by a potentiometer 88 that is coupled
between the collectors of transistors UO1B and UOI1C. The vertical
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the length of 14 horizontal video |ines. i gnal VRESET is coupl ed to a base
of a trgnsi stor switch UD1A of FIGURE 1b:®Transistor switch URIBA 634D ed
across a capacitor Q03 having a termnal .that is at grounfj pot e{]/tslb\\e/l\ll' In :
each vertical deflectio | e,, signal VRESET causes a voltage \W acr oss
capaci tor CH%% PYLon é’%pééﬁE?Sﬁ‘?Brg“VSPE dYaM Vindingnlar beging agetiogaw at
the zero vailtef RIGURES2¢ @fcsignals UWWRA NMIPINahd WREAMPR Sof FIGURE tc A | eadi ng

expl ai ned Tt er op. - Adviitagebully, lranSlsdts LAG ok WS, pERISURE S *°
trailing edde previdsIerticahSsicormectioalin ERM CORE $4zobreveions imonconduct i ve.
ADC surigthinddia RN opBrafiid!in®G! Abnfihedr rpgft §hor W06A of a

“to- to produce a
i ng 1 1 AEBSRS OLOHGand (UOLR ooTranaiptiagehammateristicsucanser the The rat e
of change ofignal tguin VAN differentiahesmplifiere foRAGA t ¥ euahsfesis of | abl e

UO1C and UOIB to be smaller, at the beginning and end of vertical
trace, when the current in a corresponding one of the transistors
10 is small, than at the center of trace. |

When top panning is utilized, sign'al VRESET of FIGURE
2c that controls the beginning of the trace portion of signals
VRAMP1 and VRAMP2 of FIGURE 1b is produced from or
synchronized to a vertical synchronization pulse signal SYNC of

15 FIGURE 2e. Signal SYNC is associated with the picture information
that immediately follows signal SYNC in signal SNTSC. Signal SYNC
- occurs immediately prior to an image interval IMAGE of signal
SNTSC. Image interval IMAGE of FIGURE 2e contains the picture
~ information that is, for example, presently displayed in CRT 22 of
20 FIGURE lc. - Interval IMAGE of FIGURE 2e is referred to herein as
the presently displayed image interval. Only signal SYNC of
FIGURE 2e that occurs immediately prior to. interval IMAGE is
associated with interval IMAGE, in accordance with the standard
NTSC definition of signal SNTSC of FIGURE la. Thus, the vertical
25 trace portion of deflection current iy begins after the same delay
time with respect to the vertical sync pulse, associated with the
corresponding presently displayed image interval, in each field or
image interval. As a result, deflection current iy of FIGURE Ic is

. properly synchronized in each period. Therefore, advantageously,

30 field-to-field variations of sync signal SYNC will not cause vertical -
position variations of the displayed picture.

FIGURE 3a illustrates in solid lines an example of the
waveform of deflection current iy when a zoom mode of operation
is selected. FIGURE 3d illustrates schematically an example of the

35  timing diagram of signal SNTSC of FIGURE la. An interval 301 of
interval IMAGE of FIGURE 3d contains the picture information of
the top half of the picture that would be displayed in a non-zoom
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cotlector current | URAVP of transistor UO§A. VIl ciepxerstseézgl
is controlled by an anal og voltage ZOOMthat is produced in a ™~ ’ .
digital -to-analog (D) A) converter 10al of FIGURE la. D/A converter 10al is

control | ed hyqd %Oagéﬁﬁ’?ﬁ; A%'inmaﬁ%@%tgﬁt\ygl&@@ Pﬁ%tt he degree of

zopmthat is require user ‘I n a mann y Yot e of change of
a vertical Wfermatiosn of uthes hottomohalf| of Reuctc picture. Vol t age ZOOM of

FIGURE I b is coupled W hi ' Jd.b . ptber of a
Current Congrol -t ransrerof PaTRmE,modtl L opLllr is obfiaRy hERCa D Do
adj usted na ?J'g?ﬂ/ Potliony of &isp ePICHEE 1$5hSFAPPd By up| Bigalera

resi st o6 Rx#mount tthan earitbpeportion.r aThus; thie @Xaniple of FIGURES Pt afig@r vi ce

- adjustment 34 gepicts maximum top panning. This is so because a video line
TOP that is the first video line of interval 301 of FIGURE 3d
capable of providing picture information in the non-zoom mode of
operation is also the first video line to provide the picture

10 information in the maximum top panning mode of operation of
FIGURES 3a and 3d. | -

To provide regular, non-zoom mode of operation, the
beginnihg time of a trace portion of current iy of FIGURE 3a,
shown in broken lines, may be delayed slightly less to keep the

15 same video element at the top of. the screen. The difference in
delay compensates for the difference, that occurs in the beginning
of vertical trace, between the rate of change of current iy of"

- FIGURE 3a in the zoom mode of operation and that in the regular,
- non-zoom mode of operation. :

20 . Signal SYNC of, for example, FIGURE 3d controls the
beginning time of vertical trace. Vertical trace begins, in each
vertical field, at time t0 of FIGURES 3a-3d. Thus, vertical trace is -
synchronized on the basis of, for example, signal SYNC of FIGURE
3d that occurs immediately prior to interval 301 of image interval

25 [IMAGE. Signal SYNC is associated with the presently displayed
image interval IMAGE. In contrast, in the aforementioned
Rodriguez-Civazos, et al., arrangement, the sync signal' that is
associated with the preceding, and not with the presently
displayed image interval, is utilized for synchronizing vertical

30 trace when top panning is provided. Therefore, the
aforementioned possibility for picture misalignment is
advantageously prevented. - :

The example of FIGURES 4a and 4b illustrates the case

. when a video line BOTTOM that is the last video line of interval

35 300 of image interval IMAGE of FIGURE 4b capable of providing
picture information in the non-zoom mode of operation is also the
last video line displayed to provide for maximum bottom panning.
Similar symbqls and numerals in FIGURES 4a, 4b, 3a-3d, 2a-2e
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-4- purposes. In addition, a D.C suppl)i voltage of +12V is CO&Z‘[&%@ t he
em-tter of transistor Q07 via a resistor The base of tra IS
coupled to a di ode CRO2 that devel ops a terrperature conpensati ng base

vol t age equal to the f or war d- volta%e of di pde CR02. The vqQltages that are
coupl ed vi aaRdslaler indisate imilanqiteas gF iogse o The tdelay of ent i n

transistor éﬂ-?eﬁhg SIeFEGURE alabadth Y@éﬁe@ﬂ&oaél AaPSNTIC GUFIGUREME Ce -
&

the col | act b SEMAEARAST qré%aitﬁ?voﬁ?qu??a“ysé?é@%mpé& o HctRECas " " ™Y

ar r angenent with sespeopeoatignal SOF¥RUsefi FRGUREBEMd.st or U06C,

5 Advantageously, deflection circuit 11 of FIGURE lc
utilizes a positive supply voltage V+ and does not require a
negative supply voltage for generating alternating current iy. In
this way, the bower supply, not shown, is simplified. Current
limiting resistor R70 is coupled to voltage V+ for generating, via

10 transistor Q46, the half supply voltage at terminal 1lc.

It may be desirable to reduce the 'average or D.C.
current through current limiting resistor R70 so that a large value
of resistor R70 can be installed. The large value of resistor R70 is
desirable to provide for ‘current limitation so that excessive |

15 deflection current iy may be prevented when a fault condition
occurs. Such fault condition may occur, for example, when output
terminal 11b of amplifier 1la is shorted and assumes ground
potential. It may also be desirable to prevent excessive deflection
current iy in order to avoid damage to the neck of CRT 22 by a

20 beam current strike. |

Therefore, advantageously, deflection current iy is

- reduced or limited, in the zoom mode of operation, between time
tl of FIGURE 3a, at the end of vertical trace, and time €2,
immediately prior to the beginning of the next vertical retrace. To

25 reduce current iy, microprocessor 10a of FIGURE 1a generates a
pulse signal B of FIGURE 2b having a leading edge LEB that occurs
when deflection current iy of FIGURE 1c reaches a peak magnitude
-Ip of FIGURE 3a corresponding to the bottom of the raster. Ina .
manner not shown, signal B is also used for beam blanking '

30 purposes, during interval tl-t2.

Signal B and an output signal of fhp—flop 10b of
'FIGURE 1a are coupled to a flip-flop 12 for producing, via a

- transistor Q2C, a pulse signal D at the base of a switching
transistor Q2C of FIGURE 1b. Signal D has a leé.ding edge LED that

35 substantially coincides with leading edge LEB of pulse signal B of
FIGURE 2b and a trailing edge TED that substantially coincides
with a leading edge LEA .of pulse signal A. When signal D of
FIGURE 2d is at a TRUE state, transistor Q2C of FIGURE Ic is
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coupl ed as a diode, and a resistor Rl4. | A resistor RI6 is
coupl ed between the emtter of transi storl to6A and a -9V suppRQ:/\/o%b&é%. A
transi stor UO6B has a base voltage that is equal to the base voltage of
transi stor- UOBA. A potentionmeter resistor R43 is coupled between the -

em tter of conduetiveor When traasister -QICyés teapduchiveessawigotiRisignglscoupl ed

bet veen t hgREAMPErafd VRAWIFS %Waea&mcedwiﬂf apyRIMPERW e cont act
ve £

TAP of resistor R43. . ont TAR | s.ad| ust ed be cl ose
to a junction betweematHeeBnitslsp ﬁgﬁsﬁgﬁ%@%ﬁ@‘ﬁﬂé P> R43,

resistor RifgnahDris af the FADSEhstatsriandecausesr wansisiort Q2GS of tFIGUREA,
Cransi ot or TPoE, bEndichBiRde, | W ifinspl Q2T oAt , e
cl ose to tHe sallactencwrent ofstransisgor (JO2€: decreases.s acsopliestoni n par al | el
Wi th resisygfta 6?1’ T8nsidtors UWE2E ﬂ’icr@ﬁ&nﬁs’“ajn‘amﬁﬂsiitéfiﬁm'B Ré3uppeles the
emtter C“B%t‘? ¥ T?leré o?g,s Itﬁéqltedttﬁgé Eécr;ﬂez:to(i'-current of transistor U02C
" flows entirely through the emitter of transistor UO1C. Because the
10 collector current in transistor U02C is reduced, the voltage
difference between signals VRAMP1 and VRAMP2 of FIGURES 3b
and 3c, respectively, during interval tl-t2, becomes substantially
smaller than prior to the occurrence of the 'leading edge of pulse
signal B of FIGURE 1la. Therefore, deflection current iy of FIGURE
15 3a, that is proportionai to the voltage difference between signals
VRAMP1 and VRAMP2, of FIGURES 3b-and 3c, respectively,
becomes small such as, for example, 25% of -Ip. :
Because of the fast change in signal VRAMPI1 in the
vicinity of time t1 of FIGURE 3b, deflection amplifier 11a ceases
20 operating in a linear feedback mode and a voltage VB at the
supply terminal is applied to deflection winding Ly. A. retrace
vbl_tage V1ib is produced immediately after time tl and also
immediately after time t2 of FIGURE 3a, or twice in a given
deflection cycle. A switch 11f1 of FIGURE lc of a boost stage 11f
25 causes a capacitor 11g to be coupled in series with a boost
capacitor 1le. Capacitor 1le is charged via a diode X and a switch
11f2 from the +26V supply voltage V+, during vertical trace. A
supply voltage, developed across filter capacitor 11g, is summed
up with a voltage developed across boost capacitor 11le so as to
30 form boost voltage VB. Voltage VB is decoupled from the +26V
supply voltage V+ via diode X, when boost voltage VB is formed.
During a short interval t1-t1' of FIGURE 3a, a first
partial retrace portion RETRACE1 of current iy is produced during
which a first partial retrace operation is performed. During a
35 -following interval, t1'-t2, deflection amplifier 11a of FIGURE 1Ic
operates again in a linear feedback mode of operation. Linear
operation is resumed because signals VRAMP1 and VRAMP2 are
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current gain of V/I converter 21. In accordance with an
inv'entivg feature, when contact TAP is il Zontact with either RG4 96:82%al
of resistor R43, tenperature related variations and tol erances of resistor
R43 have no effect on Ihe em t er c rrent in transistor UOBA. Only when
contact TAPRY s coBstandqleyelscaftic dongr fime| fpropbraining ar sremly r esi st or

5 Sk ot smtomprinns L 05 10 0y T
oyerall Lemmer atir e Shald W o8ela WREiEH RETH AP A SXn SNl
vol tage pr owirsceg opepation ois Pesfarareche, Amdviané agkossirgd ARigRRAiRat ed.
5 energy in winding Ly of FIGURE lc is determined by the relatively
small ‘magnitude of current iy of FIGURE 3a in deflection winding
Ly of FIGURE lc. The aforementioned stored magnetic energy at
time t2 of FIGURE 3a is used to activate switch 11f1 for generating
vertical retrace voltage Vpjp, at terminal 11b of FIGURE Ic that is
- 10 larger than voltage V+. As previously' discussed, switch 11f1
' produces boost voltage VB when retrace voltage Vllb at terminal
11b becomes larger than voltage V+,
- Advantageously, current iy at time t2 of FIGURE 3a
has a low but non-zero, negative level. The negative polarity of
15 current is at time t2 causes retrace voltage Vi1p of FIGURE Ic to
be at the required polarity for activating switch 11f1.
Boost voltage VB that is approximately equal to twice the value of
voltage V+ is applied to the transistor output stage, not shown, of
amplifier 11a. Advantageously, voltage VB reduces the length of
20 second retrace portion RETRACE2 of FIGURE 3a needed for
deflection current iy to attain the positive peak level +Ip, that
occurs after leading edge LEA of FIGURE 2b.
 Without the voltage boost retrace speed-up function,
when non-zoom or a small degree of zoom is selected, the time
25 . available for retrace portion RETRACE2 of FIGURE 3a might not be’
- sufficient for performing the retrace operation. When the small
degree of zoom is selected, the time available for retrace portion
RETRACE?2 .is shorter than when a higher degree of zoom is
selected. Thus, advantageously, the reduction in the average
30 value of current iy of FIGURE 3a is accomplished without
sacrificing the advantageous usage of the voltage boost function.
The voltage boost function is also utilized, during
interval tl-tl', in retrace portion RETRACE 1. Interval tl-t1'
occurs immediately after trace interval t0-tl. Thus, each of
35 retrace portions RETRACE!1 and RETRACE2 is speeded up by the
operation of boost stage 11f.
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-5- Vol tage VSAWIis coupled { ? the base of a tranﬁgsé g? B on
a differential -pair that also includes a Transistor UO1C  The e" Vol Tage
of transistor UOC is developed in a resistor RO9 having a term nal that i

at’ ground potential. The val ues of rgsi RO9 and of a current 10 fl ow ng

in it determne the base voltage of tor UO1C. In
accordance with-an aspect of the invention, the base voltage of transistor

i ntai n vertical conerfng. %ﬁ‘t’ ?ﬂ?‘%r@&aﬁ@ni OIS s he T evel of

vol t age VSAW t hat pr@dGEB%P‘&Hp Ib)ero vertical deflection current,

as. a source (UO6A) of a first current (IURAMP) coupled to '
said capacitor and responsive to a control signal (V-SIZE) for
“developing a ramping, trace portion of a sawtooth voltage (VSAW)
in said capacitor having a rate of change that is adjusted in
accordance with said first current such that a change in said
control signal also causes a change in an average value of said
capacitor voltage;

switching means (UO1A) coupled to said capacitor for
generating a retrace portion of said sawtooth voltage at a

- frequency (fH) related to a deflection frequency;

a cathode ray tube; _

a deflection winding (Ly) dlsposed on said cathode ray
tube for producing a raster on a display screen (22) of sa1d
cathode ray tube; and characterized by

an amplifier (U01B,U01C,11a) responsive to said
sawtooth voltage and to said control signal for generating a
‘deflection current (iy) in said deflection winding in accordance
with said sawtooth voltage and said control signal to form a D.C.-
coupled deflection circuit with respect to said capacitor voltage
such that said change in said control signal compensates in said
amplifier (via I0) for said change in said average value of said
capacitor voltage in a manner to maintain the vertical center
unaffected when said rate of change of said sawtooth voltage is
changed. |

2. An apparatus according to Claim 1 characterized in
that said deflection winding (Ly) provides vertical deflection.
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expl ai ned | ater on. To develop,current 10 a V/I converter 21A

that is simlar to VIl convertor 21 is ur|4I|zed. A transi stor Peodifces

a col lector current that tracks a collector current in transistor Q7, when
an .adj ustment in hei ght adjustment voltage V-SIZE is nmade. Vol tage V-SI'ZE
I's coupled to the emtters of transistors Q07 and Q9 via resistors R22 and

R56, respectively. Thg basAnvolappaesnmf ace@ﬁdmigorwmlaaﬂﬂ ?Jgfaﬂ:hr??ﬁggg
T t tor ature conpen ed na

W ?ESLZSSECW&%@ZC%?I*’% ar ctippEfithEs | TRERT HL ScigE° S £ aseread it
respect to quTEeHo|(LQ24) cespansivef ta rsaidi somtra}0digsalk cambobdlyplbue toet wor k
formed by ts&@@s'l%ﬁédmég X T éﬁéltﬂ{ngl%al& {&Qﬁicﬁt%hrw o did

converter 21A oduces curren carrying out "an ‘i nventive

feature, cUPIR&HRNCE tartaékén'ﬂ‘/&‘ﬂtﬁg?oﬂsatl s cdﬁeémlnﬁdJRAWPa@‘tOltd@(th svish U06A
in a way tcaithicumrol sigidlced predueei & ahirbfsigrile dbadeer okaglagpeyonchei ght
in said impedance that is indicative of vertical centering wherein
said amplifier (UQ1B,U01C,11a) generates said deflection current
(iy) in accordance with a difference between said sawtooth
voltage and said third signal.

4. An apparatus according to Claim 3 characterized in
that each of said sources (UO6A,U02A) of said first (IURAMP) and
second (IO) currents comprises a voltage-to-current converter and
wherein a change in said control signal produces changes in the
same- direction in each of said first and second currents.

5. An apparatus according to Claim 3 characterized in
that said amplifier (UO1B,U01C,11a) comprises, a differential
amplifier (UO1B,U01C) having an inverting input terminal (base of
UO1C) that is re'sponsive' to one 6f said third signal (base voltage
of UOIC) and said sawtooth voltage (VSAW) and having a
noninverting input terminal (base of UO1B) that is responsive to
the other one of said third signal and said sawtooth voltage.

6. An apparatus according to Claim 3 characterized in
that said first (IURAMP) and second (I0) currents vary in the
same direction when an ambient temperature change occurs in a
manner to maintain the vertical center unaffected by the
temperature change.

7. An apparatus according to Claim 1 characterized in
that said control signal (V-SIZE) is adjusted to provide for picture
height adjustment.
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adj ust rent voltage V-SIZE occurs. The tracking occurs because of circuit
symetry, for exanple, the symmetry withldespect to transi st oRCa0EA.&d
U02A. A transistor U02C produces the emtter currents of transistors U01C
and UO1B. An enmitter resistor RL7 establishes the value of a base

vol tage-to-collector current ratio in transistor UJD2A. A resistor R49A

coupl es a vol tage CE'\E_ERAQWEW%)M? gpf,)érgt@@nggﬁ{lﬁ{s[ﬂgaz of FI GURE | A,
to the emtter of transistor

ER
to produce approxi nat®ISPUEeRif EOY?réngS'E%rq"é‘ﬁ’f%ll ?S‘ﬂ%gpe(y)ki gp'lanagmggger_
Q07 when t heharaoteniped by not sel ect ed.

means (UO6A,UO2A) responsive to said control signal
for generating first (IURAMP) and second (I0) currents at
magnitudes that vary in accordance with said control signal such
that the variations of said first and second currents track each
other;

a sawtooth generator (100) responsive to said first

current for generating a sawtooth signal (VSAW) having an
amplitude that is determined in accordance with said control
signal;
_ a differential amplifier (U01B,U01C,11a) responsive to
a reference signal (base voltage of UOIC) and said sawtooth signal
for generating a first output signal (V11b) that is coupled to a
vertical deflection winding (Ly) to produce therein a vertical
deflection current (iy), said deflection current being coupled to
said amplifier via a feedback path (11d,R60); and

means (R0O9) responsive to said second current for
generating, outside said feedback path, said reference signal at a
D.C. level that is determined in accordance with said control signal.

9. An apparatus according to Claim 8, further
characterized by an output stage (output stage of 11a) coupled to
said vertical deflection winding (Ly) wherein said reference (base
voltage of UO1C) and sawtooth (VSAW) signals are D.C. coupled to

. said verticdl deflection winding via said output stage to form a D.C.
coupled vertical deflection circuit. '

10. An apparatus according to Claim 8 characterized
in that said differential amplifier comprises an input stage
(U01B,UO1C) that generates complimentary sawtooth signals.
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-6= Vol tage CENTER conpensates for a nor‘l(')zero of fset value of &ol t%ge ZOOM
when the zoom node is not sel ect ed. B The base vol tad@

transistor U01C of FIGURE I b is controlled by current 10. The val ues of
resistor RO9 and current 10 are selected in such a way that the base

vol tage of transistor U01C is nade equal to the | evel of voltage VSAW at

t he base of transi stollUOJﬁnahpthuyeaddardingcﬂﬁt laimh8nchitict@dzed in

non-zoom | el rry t .anot her inventive
feature, ggﬁl gtrg@slgll tfﬁg e ‘%Qnr%%\gk nfﬁaalns 8%&?} AS EESPORSIYE AO Any
change in s?%nadi%fqﬂer&lm@l tGROMY| for avaryingt keid firstupmirsentolinage” does

not affect ﬁuahﬂtewtp%%gﬁe%ur{ :I{"ét%t'&f a@ﬂaﬁwAw SHIE SEIHbLINY sYgfdat | ons
in C””e“tS\@A%US’ in accor anlcg wit sa1d zoom control signal.

12. A video display apparatus, comprising:

a vertical deflection winding (Ly) mounted on a
cathode ray tube; characterized by

a differential amplifier (11a) responsive to a pair of
complementary sawtooth signals (VRAMPI ,YRAMP2) and coupled
to said. deflection winding for generating a vertical deflectxon _
current (1y) therein;

means (R80) coupled to said deflection winding and to
said amplifier to form a feedback path for generating a feedback
“signal (voltage at terminal 11d) that is indicative of said deflection
current; and ) :

a sawtooth generator (100,U01B,U01C) responsive to a
vertical synchronization signal (VRESET) for generating ‘said
complementary sawtooth signals (VRAMPI1,VRAMP2) that are
coupled to said input of said amplifier such that said. sawtooth
signals are generated outside said feedback path of said amplifier.
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voltage of transistor UlOC at the |evel of sawtooth voltage V t §Q
corresponds to vertical center for each‘\iV/el of vol tage V- Sl E@%n@g@gt he

12V supply voltage. Therefore, vertical centering is, advantageously,
unaf fected by adjustnent of voltage V-SIZE that is used for adjusting
‘pi cture height. The eni ABSIRAET r ansi stors V1B and U01C are

coupled via emtter rgsifirgts vHlkagedidUurréREPaCInvYEIEr t 0QB7GDI0GAY or of
transi stor U02C t.hat controlts thﬁ Sum of.tree em ttef urrents Tng]g se
vol tage of TtSBASIEP of© LB 2PIGHETS |y ?‘&i&‘mag&‘ﬁ%ﬁ“ of ORHQ sF'ﬁ‘.'&& ¥2AZBr i ng
vertical tigeoeratese &nfirser curtemndge IbFRAMPB}i shora W&RAcitémt (CO3) for :
appr oxiqrat o] t transg sfo . e I tL ek, current
in tra'njsr?s? (Igbr‘dﬁﬁ% t%a'{fapg &ﬁrgtrd% @d %yg%‘yga[a rgé_gﬂgfr_:rgggne t't“téf tléé:
resistor RO8PAgHOn hawing: & raRgsof change that igeadjmstableoBn agcardenrE |b is
coupl ed ack@igh ARSAAFREtmEMD off dhd eWhtrd)l RIgAdIaNSiSt g&cdkd VHRhgs ol he
zoom node of operation  of F %Fﬁ %%l S nonconductive durin mt%rval1
t1-12. current converter »U02A) Tresponsive to the control signa
generates a second current (I0) in a resistor (R09) for producing a
10 third signal (base voltage of U01C) that is adjustable in accordance
with the control signal. The sawtooth and third signals are
coupled via a differential amplifier (UO1B,UOIC) to a vertical
deflection winding (Ly,Fig. 1lc) to produce a vertical deflection
current (iy) in accordance with a difference between the sawtooth
15. and third signals such that picture height adjustment does not

affect vertical centering.

(Figure 1b)
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During vertical trace, such as interval tO-tl1,
transistors U1B and WI1C forma differentia
currents of transistors U01B and U01C devel op,

f or zoom node -of
anplifier.

oper ati on,
The col | ector
i n correspondi ng col |l ector

resistors,

voltages that are

.coupled via emtter follower transistors 71

and 70 to devel op

sawt oot h signals VRAMP2 and VRAMP1, respectively.

FI GURES 3a-3d il lustrate waveforins
the arrangement of FIGURE 1. Simlar

se7fél for explaining the operation of

IMAG?\ VIDEO _
FIELD —f
T FIG. 1a
10a R10 "
4 47K
0 = ‘_}
4700PF S
MICD- 529?,6&( y Mo
PROCESSOR o7 "
. — YR .
SNTSC jr s 0 _ﬁw
L 2 Ves 15_]_01
3] "
A 5-1,‘"{ RST C-R tm—'
[— . o I
' DIA j:
' 1\031 10 5
0-12V’\1 4
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1
| 200M 2
FIG. 1b .
< R64
¢4
TS BY
1022
0-12v L n
CENTER
FIG. 1b Ry
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-7- synbols and nunerals in FIGURES la-1c, 2a-2c and 3a-3d indicate
simlar itens or functions. Si gnal s VRAMP1 and VRAMP2 of FI GURES
3b.and 3c, respectively, are conplenentary signals that change in opposite
directions during vertical trace interval t0-tl1. The waveforms of FIGURES
3b and 3c that are drawn in solid lines occur in the zoom node of.

operation; whereas, the waveforms insbjoken lines occur in the regular or
non- zoom node of operation. Vbrticapzljgie occurs between, for exanple,
time t0 and t1 when the zoom node is selected, and between tinme t0 and tine
t2 when the zoom node is not selected, as shown in the waveforns of FI GURES
3a-3c. In carrying out an inventive feature, a D.C coupled
‘deflection circuit 11 of FIGURE 1c, is control | effJ, $bonal s VRAMWPL and
VRAMP2. In circuitFilell1C a_deflection wi ndi ng Ly

VRAMP 2
A RETRACECLAMP ZERO
70 TIME CURRENT
18K 318K REF. -

e

AA
v

L~ ZERQ CURRENT
REFERENCE

!
J

[T ———""1

AAA

A A AJ hd
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provi des vertical deflection in a cathode ray tube (CRT) 22 of the type
WBG6EDV093X710 having an aspect ratio of 16 x 9. Wnding Ly is
coupled in series with a deflection current sanpling resistor R80. Wnding-
Ly.and resistor R80 of FIGQURE 1c forma series arrangenent that is coupled
bet ween an output termnal 11b of an anplifier 1la and a junction term nal
11c of a power supply decoupling capgfiggr Cb. Aresistor R70 couples to
termnal +11c via an enmtter follower / sistor Q46, a supply voltage V+
of, for exanple, +26 volts. Transistor 46 produces a D.C voltage at
termnal 1l1c that is equal to about one- half of .voltage V+. A junction
termnal 11d, coupled between wi nding Ly and resistor R380, is coupled via a
feedback resistor R60 to an inverting input termnal of anplifier 1la.

Term nal 11c of resistor F§$ is coupled via a resistor R30 to a

noni nverting input term "of anplifjier 1la. In this way, a negative

feedback voltage that is veloped'a8WbSS resist%% R80 is applied to the
! - = + .
X L e A
| 8 | 22F '
= - 11t VERTICAL
T P A A N
I v | 112 R,G,B
A 2
I N 3|4
FIG 1o I iy S RIRWPRR
o A BOOST Y A
. | + . — 5 2 _25mH
* \d o1 | > 9.6Q
N Vi3 TE3 by .
i - 4 TOAGIT2 11D T ly
R40 R50 - - = = =
2063 ¥ [20K L N / =22F
~t-2 5 : : 11b ]:
R30 = R60 1a - '
S T10K : : -
KT 6 BT = 1d
| ' e
. . 11c W
L | HALF SUPPLY e  L1s00UF
BUFFER <+ 1W 38V
46 ' '
RO © \, = Cb-
10% 26V
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i nput termnals of anplifier 1la. Conplenentary sawtooth signals VRAMP1 and
VRAMP2 are coupled via resistors R4A0 and R50, respectively, to the

noni nverting and inverting input termnals, respectively, of amplifier 1lla
for. controlling deflection current iy. Differences between signals VRAMPL
and VRAVP2 due to conponents nismatch or offset voltage tol erances, for
exanpl e, are conpensated by a potenti é 88 that is coupled betmeen t he
collectors of transistors UO1B and 12? The verti cal
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-8 trace portion of deflection current iy in winding Ly begi ns at time tO
of FI GURE 2c¢ of signals VRAMPI and VRAMP2 of FIGURE lc.

Advant ageously, transistors UO C and U0O1B of FIGURE | b provide verti cal
S-carrection in CRT 22. S-correction is obtained as a result "of operation
in a nonlinear region in transistors U01C and U01B. Transi stor
characteristics cause the signal gai f the differential anplifier forned
by transistors U01C and U0O1B to be s%a?lér at the beginning and end of
vertical trace, when the curient in a correspondi ng one of the transistors

Is small, than at t center'of trace. When top panning is -
utilized, signal VRESET_of F-LG:JRE—zgmg‘ebﬁ-t—eeﬁ-t-ﬂol s the begi n.n.l_rMAX)f t he
trace portion of ﬁé\ ﬁs VRARL RAMP2 of HIGURE Ib is Modwlfed from or
synchroni zed to a cal b

ahteﬂl_ml ge signal SYNC of
N

\ O\ |ReRacer oa [ RETRACE2

FIG. 32 "

~ BOTTOM

N~ ——— — —IP
RA%?ER 16.6msec I I
| o |
I : |
| 0 {: |
FIG.3b —7 .
VAP | o~ 43V
H - 16.6msec ; B
| ~t 2
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FIGQURE 2e. Signal SYNC is associated with the picture information that
i miedi ately follows signal SYNC in signal SNTSC. Signal SYNC occurs
i mredi ately prior to an image interval | MAGE of signal SNTSC. |nage
i nferval | MAGE of FIGURE 2e contains the picture information that is, for
exanpl e, presently displayed in CRT 22 of FIGURE 1c. Interval | MACE of
FIGURE 2e is referred to herein as the,presently displayed image interval.
Only signal SYNC of FIGURE 2e that ozpﬁ(; i medi ately prior to interva

| MAGE is associated with interval 1 MAGE, in accordance with the standard
NTSC definition of signal SNTSC of FIGURE la. Thus, the vertical trace
portion of deflection current iy begins after the same delay time with
‘respect to the vertical sync pul se, associated with the correspondi ng
presently displayed imge interval, in each field or inmage interval. As a
result, deflection current iy of FIGURE 1c is properly synchronized in each
period. Therefore, advantageously, field-to-field variations of sync signal
SYNC wi || not cause verticaley : :

, =]
|L j T NS _T_
. - 3§ \ |
] vy S~ //I 5%8& o=
&) D2 N] Xt
- | B8N 3
| \ I____l ' [
= /N1 |
g NE B
g 2 =N *
N
J %
- —— TV TTTTN R
N =
N S
| N *
> N
- 3 -2 ;f,:.[_{/ |
$ =R
o ;J 2
¢
&

s Sheet Has Been ReIpIaced

T




Abo2S 31, & |  REPLACEMENT SHEETS  SG
p05| tion variations of t he displ aye QJP{E’ t b J& Description : paged|. hma:md- o
sillustrates in solid Iines an exanple of 't hf &uisi(sy m agad f.dot paged ’9

current iy when a zoom node of operation i >Hd]>|ﬁ&h@13) FapeiRi63d paged °(°
il lustrates schematically an exanpl e of the J1 Absogetdi agﬁmoﬁtelwﬂ—s SC
of FIGURE la. An interval 301 of intervall-

MAGE of FIGURE 3d contains the
picture information of the top half of the pb%‘r‘ﬂ’&#ﬂ@&;ﬂiﬂ*' duheke&l(ﬂ}]spl ayled
in a non-zoom

----------------

PICTURE HEIGHT ADJUSTMENT ARRANGEMENT
FOR A VIDEO DISPLAY

This invention relates to video display apparatus. In

particular, the invention relates to height adjustment of a
deflection circuit.

Typically, a vertical sawtooth generator of a vertical .
deflection circuit in a television receiver utilizes a current
“integrating capacitor that is charged from a source of a D.C.
- current to produce a ramp, trace portion of an output sawtooth
signal synchronized to a vertical synchronizing signal. The trace

~_portion of the sawtooth signal controls a trace portion of a vertical
deflection current that produces vertical deflection in a cathode
ray tube (CRT).

In a vertical deflection circuit, embodying an asepct of
the invention, the rate of change of the trace portion of the
sawtooth signal is selectable to provide for zoom mode of
operation. The sawtooth signal is D.C. coupled to an input of a.
vertical deflection amplifier to form a D.C.-coupled vertical
deflection circuit coupled to an input of the amplifier in a negative
feedback manner. During manufacture and assembly of the
television receiver, it may be necessary or desirable to adjust the
amplitude of the vertical deflection current for adjusting vertical
“height" of the raster. It may be desirable to provide vertical
height by adjustment of the sawtooth signal of the D.C.-coupled
vertical deflection circuit in such a way that adjustment of vertical
height has only minimal effect on vertical centering.

A video display apparatus embodying an aspect of the
invention includes a capacitor and a source of a first current
coupled to the capacitor and responsive to a control signal for
developing a ramping trace portion of a sawtooth voltage in the
capacitor. The sawtooth voltage has a rate of change that is
adjusted in accordance with the first current such that a change in
the control signal also causes a 'cha'nge in an average value of the
capacitor voltage. A retrace portion of the sawtooth voltage is
generated at a frequency related to a deflection frequency. A
deflection winding is disposed on the cathode ray tube for
producing a raster on a display screen of the cathode ray tube.
An amplifier is responsive to the sawtooth voltage and to the
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node of operation. An interval 300 contains the picture information of the
*bottom hal f of such picture. A top panning node of operation is
. obtained when a bottom portion of the displayed picture is cropped by a
greater ampunt than a top portion. Thus, the exanple of FIGURES 3a and 3d
depi cts maxi mumtop panning. This. is so because a video line TOP that is
the first video line of interval 301 of FIGURE 3d capabl e of providing
picture information in the non-zoom node of operation is also the first
vi deo | i necomtrpl osigaal t for [geocrating nd odeflectioni curteat nini themdeblecpiaani ng
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difference pthpensates in the amplifier for the change in the average value
of the capacitor voltage in a manner to maintain the vertical
center unaffected when the rate of change of the sawtooth voltage
is changed.

FIGURES 1a, 1b and Ic illustrate a vertical deflection
circuit, embodying an aspect of the invention;

FIGURES 2a-2e illustrate idealized waveforms useful
for explaining the operation of the arrangement of FIGURE 1;

FIGURES 3a-3d illustrate waveforms useful for .
explaining the operation of the arrangement of FIGURE 1 when top

 panning is provided; and
. FIGURES 4a and 4b illustrate waveforms useful for
explaining the operation of the arrangement of FIGURE 1 when
bottom panning is provided.

FIGURES 1a, 1b and lc illustrate a vertical deflection
circuit, embodying an aspect of the invention that includes a
sawtooth generator 100. A vertical synchronizing signal SYNC of
FIGURE' 1a is coupled to a vertical timing generator 10.  Signal
SYNC is ‘produced by a video detector 9 of a television receiver
that processes a baseband television signal SNTSC, conforming to

. the NTSC standard,. for example. Signal SNTSC contains, between
consecutively occurring signals SYNC, 262 1/2 horizontal video -
lines that define a given picture image interval IMAGE of signal

- SNTSC. In NTSC type signal, the image interval contains the
picture information of a single picture field. However, in a high
definition television signal, not shown, the image interval may
contain the picture mformatlon of, for example, a complete picture
frame.

Generator 10 includes a microprocessor 10a that
generates a vertical cycle synchronizing pulse signal A. Under
user's control, microprocessor 10a generates pulse signal A of _
FIGURE 2a that is delayed by a cor_ntrollab_le amount TD relative to
pulse signal SYNC of FIGURE 2e. Similar symbols and numerals in
FIGURES 1a, 1b, 1c and in FIGURES 2a-2e, that provide idealized
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dell ay conpensates for the difference, that occurs in the beginning of
‘*vertical trace, between the rate of change of current iy of FIGURE 3a in
t he zoom node of operation and that in the regular, non-zoom node of

oper ati on. Si.gnal SYNC of, for-exanple, FIGURE 3d controls the

begi nning tine of vertical trace. Vertlcal3trace begins, in each vertical
field, at tine tO of FIGURES 3a-3d. Thus, vertical trace is synchronized on
the basis of, for exanple, signal SYNC of FIGURE 3d that occurs i nmedi at el y
prior to intwavefordiy, dhdicavgesimilar eimd MYGEunéiions) TﬂﬂCalrﬁmﬁ&S%' at ed

th th % r.ast t he
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present vertical field is used.

Signal A of FIGURE la is coupled to a pulse stretcher
one-shot or multivibrator flip-flop 10b that generates, through a
transistor Q03, a vertical rate pulse signal VRESET, as shown in
FIGURE 2c. Signal VRESET has a pulse width that is equal to about
the length of 14 horizontal video lines. Signal VRESET is coupled
to a base of a transistor switch UQO1A of FIGURE 1b. Transistor
switch UOLA is coupled across a capacitor CO3 having a terminal
that is at ground potential. In each vertical deflection cycle, signal
VRESET causes a voltage VSAW across capacitor CO3 to be
clamped to zero volts and to maintain voltage VSAW at the zero
volts level as long as pulse signal VRESET is generated. A leading
edge LEVRESET of signal VRESET of FIGURE 2c¢ initiates vertical
retrace, as explained later on.

Immediately after the occurrence of trailing edge
TEVRESET, transistor U01A of FIGURE 1b becomes nonconductive.
A D.C. current [TURAMP, produced in a collector of a transistor
UOGA of a voltage-to-current (V/I) converter 21, charges
capacitor CO3 to produce a ramping trace portion TRACE of
sawtooth voltage VSAW, shown there. The rate of change of
voltage VSAW is determined by the magnitude of controllable
collector current TURAMP of transistor UOGA.

V/I converter 21 is controlled by an analog voltage
ZOOM that is produced in a digital-to-analog (D/A) converter 10al
of FIGURE la. D/A converter 10al is controlled by microprocessor
10a. Voltage ZOOM determines the degree of zoom that is
required by the user in a manner to vary the rate of change of a
vertical deflection current iy of FIGURE Ic.

' Voltage ZOOM of FIGURE 1b is coupled via a resistor
R49 of FIGURE 1b to an emitter of a current control transistor Q07.
An adjustable voltage V-SIZE that may be adjusted manually
using a potentiometer, not shown, is coupled via resistor R22 to
the emitter of transistor Q07 for picture height service adjustment
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advant ageousl y prevent ed. The exanple of FIGURES 4a and 4b
‘illustrates the case when a video line BOTTOMthat is the last video line
of interval 300 of image interval |MAGE of FIGURE 4b capabl e of providing
picture information in the non-zoom node of operation is al SO the |ast

video line displayed to provide for nmaximgm bottom panning. "Simlar

synbol s and nunerals in FI GURES 4a, 4b, 3a-3d, 2a-2e

-10-
purposes. In addition, a D.C. supply voltage of +12V is coupled to
the emitter of transistor Q07 via a resistor R21. The base of
transistor Q07 is coupled to a diode CRO2 that develops a
temperature compensating base voltage equal to the forward
voltage of diode CR0O2. The voltages that are coupled via resistors
R21, R22 and R49 produce a collector current in transistor Q07
that develops a base voltage at a base of current source transistor
UO6A. The base voltage of transistor UO6A, that is determined by
the collector current of transistor QO07, is developed in a series
arrangement of a temperature compensating transistor UO6C,
coupled as a diode, and a resistor R14.

A resistor R16 is coupled between the emitter of
transistor UO6A and a -9V supply voltage. A transistor UO6B has
a base voltage that is equal to the base voltage of transistor UOGA.
A potentiometer resistor R43 is coupled between the emitter of

. transistor UO6B and the -9V voltage. A resistor R18 is coupled
between the emitter of transistor UO6A and an adjustable
moveable contact TAP of resistor R43.

When contact TAP is adjusted to be close to a junction
between the emitter of transistor UO6B and resistor R43, resistor
R18 has no effect on the emitter current in transistor UQGA,
because the emitter voltage of transistor UO6B is equal to that of
transistor UO6A. On the other hand, when contact TAP is adjusted
to be close to the other end of resistor 43, resistor R18 is coupled
in parallel with resistor R16. The adjustment of potentiometer
resistor R43 varies the emitter current of transistor UO6A and the
current gain of V/I converter 21.

| In accordance with an inventive feature, when contact
TAP is in contact with either end terminal of resistor R43,
temperature related variations and tolerances of resistor R43.
have no effect on the emitter current in transistor UOGA. Only
when contact TAP is located between the end terminals of resistor
R43, resistor R43 can affect the emitter current in transistor
UO6A. In this way, the overall temperature stability over the
entire range of positions of contact TAP is, advantageously,
improved. Therefore, tolerances of sawtooth voltage producing
capacitor CO3 can be, advantageously, c_ompensatcd.'
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and la-1c indicate simlar itens or functions. The delay of current iy of
*FI GURE 4a with respect to signal SNTSC of FIGURE 4b is significantly |arger
than the delay of current iy of FIGURE 3a with respect to signal SNTSC of
FI GURE 3d. Advant ageously, deflection circuit 11 of FIGURE 1c
utilizes a positive supply voltage V+ andgdoes not require a negative
supply voltage for generating alternating current iy. In this way, the
power supply, not shown, is sinplified. Current limting resistor R70 is

coupl ed to voltage waowaggewmng cxshﬁaéa S ashBe 4 tFadlitir S IPP! Y
voltage at termnal 11 tor eth
average or gPB r?e‘?*n’cff‘%ﬂw&ﬂéhl’%‘ﬁr!?‘@it alsqnlwwgeseglg@nslsm UQIChat a

| arge val ueTld base &Wag876fcﬁanﬁ%t¢mﬂ@1¢:e€h dEhv%lbﬁé&QnVal pésiSforr ROOST Or
R70 is desi ra‘lls g %o awfl re cu rent mtgté‘r S hgt exce§3|ve
defl ection 'GP PENE 1T “g potental., - Ihs,valygs o
_ ~ resistor RO and of a current IO flowing in it determine the base
voltage of transistor UOIC.

In accordance with an aspect of the invention, the base
voltage of transistor UO1C tracks variation of height adjustment
voltage V-SIZE in a manner to maintain vertical centering
unaffected. Current I0 determines the level of voltage VSAW that
produces approximately zero vertical deﬂecnon current, as
explained later on.

To develop current IO, a V/I converter 21A that is
similar to V/I convertor 21 is utilized. A transistor Q09 produces
a collector current that tracks a collector current in transistor QO7,
when an adjustment in height adjustment voltage V-SIZE is made.
Voltage V-SIZE is coupled to the emitters of transistors' Q07 and
Q09 via resistors R22 and RS56, respectively. The base voltages of
transistors Q09 and Q07 are equal. Transistor U02B and resistor
RO6 form a temperature compensated‘ main load with respect to
the collector current of transistor Q09. Similar load with respect
to the collector current of transistor Q07 is formed by the network
formed by transistor UO6C and resistor R14. A transistor U02A of
V/1 converter 21A produces current I0.

In carrying out an inventive feature, current I0 tracks
variations in current [JURAMP of transistor UOGA in a way to
maintain vertical centering unaffected when a change in height
adjustment voltage V-SIZE occurs. The tracking occurs because of
circuit symmetry, for example, the symmetry with respect to
transistors UO6A and UQ2A. A transistor UO2C produces the
emitter currents of transistors UO1C and UOlB; An emitter
resistor R17° establishes the value of a base voltage-to-collector
current ratio in transistor UQ2A. A resistor R49A couples a
voltage CENTER, generated in a D/A converter 10a2 of FIGURE 1A,
to the emitter of transistor Q09. Voltage CENTER is controlled in a
manner to produce approximately equal collector currents in
transistors Q09 and Q07 when the zoom mode is not selected.
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occurs. Such fault condition may occur, for exanple, when output term nal
11b of anplifier 1la is shorted and assunes ground potential. It may al so
be desirable to prevent excessive deflection current iy in order to avoid
damage to the neck of CRT 22 by a beam current strike.
Theref ore, advantageously, deflection cufr-ent iy is reduced or linmted, in
t he- zoom node of operation, between tine t1 of FIGJRE 3a, at the end of

vertical trace, and tinme t2, imediately prior to the beginning of the

next vert MaltagetCE@é’I‘Em cum]demtesxrﬁmna non-zeror offset ealue dDaolfagel GURE

oacurs. wiaaonh MG s ftim nitad i 4 SRECRA. 19 0, %0 P8R mmgni tude

KPeak magni t ude
-1p of FIGURE 3a cor i&epbase rﬁ?‘t&get oé wansistaroOLE ofaFIGURENLR lSrranner

not._shown.ccritgoméd Boy Scatret VIRY e WAGED! 6 testiton ROD @Y

interval tl-t2. na ut si ?Io 10b
of 10 afe selected in such 4" way P har the Dase voltage of transistor

UOD1C is made equal to the level of voltage VSAW at the base of
transistor UO1B at the vertical center, when the regular, non-zoom
mode is selected.

In carrying out another inventive feature, as a result
of tracking between V/I converters 21 and 21A, any change in
size adjustment voltage V-SIZE and in the 12V supply voltage
does not affect a ratio between currents I0 and [URAMP. The
resulting variations in currents I0 and JTURAMP maintain the base
voltage of tramsistor U10C at the level of sawtooth voltage VSAW
that corresponds to vertical center for each level of voltage V-SIZE
and of the 12V supply voltage. Therefore, vertical centering is,
advantageously, unaffected by adjustment of voltage V-SIZE- that
‘is used for adjusting picture height.

The emitters of transistors UOIB and UQ1C are coupled
via emitter resistors RO7 and RO8, respectively, to a collector of
transistor UQ2C that controls the sum of the emitter currents. The
base voltage of tramsistor UQ2C is the same as that of transistor
UO2A. During vertical trace, the emitter voltage of transistor
UO02C, that is approximately equal to that of tramsistor U02B,

- produces an emitter current in transistor U02C that is determined
by a parallel arrangement of a resistor ROS and a resistor ROSA.
' Resistor ROSA of FIGURE 1b is coupled across resistor
RO5 via a switching transistor Q2C that in the zoom mode of
operation of FIGURE 2d is nonconductive during interval t1-t2.
During vertical trace, such as interval t0-tl, for zoom mode of
operation, transistors UO1B and UOLC form a differential
amplifier. The collector currents of transistors UO1B and UO1C
develop, in corresponding collector resistors, voltages that are
coupled via emitter follower transistors 71 and 70 to develop
sawtooth signals VRAMP2 and VRAMPI, respectively.

FIGURES 3a-3d illustrate waveforms useful for
explaining the operation of the arrangement of FIGURE 1. Similar
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FIGURE la are coupled to a flip-flop 12 for producing, via a transistor
*QQRC, a pulse signal D at the base of a sw tching transistor RC of FIGURE
| b. Signal D has a | eading edge LED that substantially coincides with

| eadi ng edge LEB of pul se signal B of FIGURE 2b and a trailing edge TED

t hat substantially coincides with a | eagyng edge LEA of pul se signal A

When signal D of FIGURE 2d is at a TRUE state, transistor 2C of FlI GURE
lc is. :

sythbols and numerals in FIGURES la-lc, 2a-2c and 3a-3d indicate
similar items or functions. '

Signals VRAMP1 and VRAMP2 of FIGURES 3b and 3c,
respectively, are complementary signals that change in opposite
directions during vertical trace interval t0-tl. The waveforms of
FIGURES 3b and 3c that are drawn in solid lines occur in the zoom
mode of operation; whereas, the waveforms in broken lines occur
in the regular. or non- zoom mode of operation. Vertical trace
occurs between, for example. time t0 and tI when the zoom mode
is selected, and between time t0 and time t2 when the zoom mode
is not selected, as shown in the waveforms of FIGURES 3a-3c.

In carrying out an inventive feature, a D.C. coupled
deflection circuit 11 of FIGURE Ic, is controlled by signals
VRAMP1 and VRAMP2. In circuit 11, a deflection winding Ly
provides vertical deflection in a cathode ray tube (CRT) 22 of the
type WB6EDV093X710 having an aspect ratio of 16 x 9.

Winding Ly is coupled in series with a deflection
current sampling resistor R80. Winding Ly and resistor R80 of
FIGURE Ic form a series arrangement that is coupled between an
output terminal 11b of an amplifier 11a and a junction terminal
l1c of a power supply decoupling capacitor Cb. A resistor R70
couples to terminal 11lc via an emitter follower tramsistor Q46, a
supply voltage V+ of, for example, +26 volts. Transistor Q46
produces a D.C. voltage at terminal 11c that is equal to about one-
half of voltage V+. A junction terminal 11d, coupled between
winding Ly and resistor R80, is coupled via a feedback resistor
R60 to an inverting input terminal of amplifier 11a. Terminal 1llc
of resistor R80 is coupled via a resistor R30 to a noninverting
input terminal of amplifier 11a. In this way, a negative feedback
voltage that is developed across resistor R80 is applied to the
input terminals of amplifier 11a. Complementary sawtooth
signals VRAMP1 and VRAMP2 are coupled via resistors R40 and
RS0, respectively, to the noninverting and inverting input
terminals, respectively, of amplifier 11a for controlling deflection
current iy. Differences between signals VRAMP1 and VRAMP2
due to components mismatch or offset voltage tolerances, for
example, are compensated by a potentiometer 88 that is coupled
‘between the collectors of transistors UO1IB and UOIC. The vertical
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conductive. Wen transistor @C is conductive, sawtooth signals VRAMPI and
- VRAMP2 vary in-accordance wth signal VSAW Between its | eading

edge LED and trailing edge TED, signal Dis at the FALSE state and causes
transi stor 2C of FIGURE I b to be nonconductive. Wien transistor QRCis
nonconductive, the collector current of ~gransistor U02C decreases, a

col l ector voltage of transistor UO2C i ncreases and transistor UOlB is
turned off. Therefore, the reduced collector current of transistor U02C

fl ows entigly sdtiroluf R MREIEcufedt #1518 in € 4théim
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transistors UO1C and UO1B. Transistor characteristics cause the
signal gain of the differential amplifier formed by transistors
UO1C and UOIB to be smaller, at the beginning and end of vertical
trace, when the current in a corresponding one of the transistors
is small, than at the center of trace.

' When top panning is utilized, signal VRESET of FIGURE
2c that controls the beginning of the trace portion of signals
VRAMP1 and VRAMP2 of FIGURE 1b is produced from or
synchronized to a vertical synchronization pulse signal SYNC of
FIGURE 2e. Signal SYNC is associated with the picture information
that immediately follows signal SYNC in signal SNTSC. Signal SYNC
occurs immediately prior to an image interval IMAGE of signal
SNTSC. Image interval IMAGE of FIGURE 2e contains the picture
information that is, for example, presently displayed in CRT 22 of
FIGURE Ic. Interval IMAGE of FIGURE 2¢ is referred to herein as
the presently displayed image interval. Only signal SYNC of
FIGURE 2¢ that occurs immediately prior to interval IMAGE is
associated with interval IMAGE, in accordance with the standard
NTSC definition of signal SNTSC of FIGURE la. Thus, the vertical
trace portion of deflection current iy begins after the same delay
time with respect to the vertical sync pulse, associated with the
corresponding presently displayed image interval, in each field or
image interval. As a result, deflection current iy of FIGURE Ic is
properly synchronized in each period. Therefore, advantageously,
field-to-field variations of sync signal SYNC will not cause vertical
position variations of the displayed picture. |

FIGURE 3a illustrates in solid lines an example of the
waveform of deflection current iy when a zoom mode of operation
is selected. FIGURE 3 d illustrates schematically an example of the
timing diagram of signal SNTSC of FIGURE 1a. An interval 301 of
interval IMAGE of FIGURE 3d contains the picture information of
the top half of the picture that would be displayed in a non-zoom
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VRAMP1 and VRAMP2; . of FI GURES 3b and 3c, respectively, becomes small
as, for ex,a_n‘p_l"e, 25% of -1 p. Because of the fast change in .
S|gnal VRAIVPl in the vicinity of time t1 of FIGURE 3b, deflection anplifier
1la ceases operating in a linear f eedback npde and a voltage VB at the
supply termnal:is applied to deflection wgndl ng Ly. Aretrace voltage V11b -
i s produced immediately after time t1 and also inmrediately after-time t2 of
FIGURE 3a, or twice in a given deflection cycle. A switch 11f1 of FIGURE 1lc

of a boost Shm Uk'fo peHafEn.2 9«?:9%&6%11309 é&u'aﬁxscgﬂe' gféth& series wth a

boost capamt cltgr 1le | VI a X and a swtch
11f2 fromt hé ﬁﬁa O‘? balélﬂ? gﬁg@el"tcl B¢ trace. A supply
vol t age, devel oped acr @e stopi Ipaenmglpaodeoof ld;g:ranensmmbdalde\Mtha avol t age

a
e o ERATIC R h SOEM A e
boost vol t ag@maunt Aetpp portion. Thus. thie examp e of FIGURES 3a and
3d depicts maximum top panning. This is so because a video line
TOP that is the first video line of interval 301 of FIGURE 3d.
capable "of providing picture information in the non-zoom mode of
operation is also the first video line to provide the picture
information in the maximum top panning mode of operation of
FIGURES 3a and 3d. _ :

To provide regular, non-zoom mode of operation, the
beginning time of a trace p'ortion of current iy of FIGURE 3a,
shown in broken lines, may be delayed slightly less to keep the
same video element at the top of the screen. The difference in
delay compénsates- for the difference, that occurs in the beginning
of vertical trace, between the rate of change of current iy of"
FIGURE 3a in the zoom mode of operation and that in the regular,
non-zoom mode of operation.

Signal SYNC of, for example, FIGURE 3d controls the
beginning time of vertical trace. Vertical trace begins, in each
vertical field, at time t0 of FIGURES 3a-3d. Thus, vertical trace is
synchronized on the basis of, for example, signal SYNC of FIGURE
3d that occurs immediately prior to interval 301 of image interval
IMAGE. Signal SYNC is associated with the presently displayed
image interval IMAGE. In contrast, in the aforementioned
Rodriguez-Cévazos, et al., arrangement, the sync signal that is
associated with the preceding, and not with the presently
displayed image interval, is utilized for synchronizing vertical
trace when top panning is provided. Therefore, the
aforementioned possibility for picture misalignment is
advantageously prevented.

The example of FIGURES 4a and 4b illustrates the case
when a video line BOTTOM that is the last video line of interval
-300 of image interval IMAGE of FIGURE 4b capable of providing
picture information in the non-zoom mode of operation is also the
last video line displayed to provide for maximum bottom panning.
Similar symbols and numerals in FIGURES 4a, 4b, 3a-3d, 2a-2¢

such
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Dur' ng a'short interval t1-t1' of FI GURE 3a, a first partial retrace - .~
- portion RETRACEL of current iy is produced during which a first partial
retrace operation is performed. During a following interval, t1'-t2

deflection anplifier 1la of FIGURE 1c operates again in a | inear feédback
node of operation. Linear operation is r<b@ired because signals VRAMPI and
VRAMP2 ar e

-12- at constant levels
sufficiently long time for obtaining a steady

and la-lc indicate similar items or functions. The delay of
current iy of FIGURE 4a with respect to signal SNTSC of FIGURE 4b
is significantly larger than the delay of current iy of FIGURE 3a
with respect to signal SNTSC of FIGURE 3d. _

: ' Advantageously, deflection circuit 11 of FIGURE Ic
utilizes a positive supply voltage V+ and does not require a
negative supply voltage for generating alternating current iy.
this way, the power supply, not shown, is simplified. Current
limiting resistor R70 is coupled to voltage V+ for generating, via

~ transistor Q46, the half supply voltage at terminal 1llc.

It may be desirable to reduce the average or D.C.

current through current limiting resistor R70 so that a large value .
of resistor R70 can be installed. The large value of resistor R70 is
desirable to provide for current limitation so that excessive
deflection current iy may be prevented when a fault condition
occurs. Such fault condition may occur, for example, when output
terminal 11b of amplifier 11a is shorted and assumes ground
potential. It may also be desirable to prevent excessive deflection

current iy in order to avoid damage to the neck of CRT 22 by a
beam current strike.

In

Therefore, advantageously, deflection current iy is
reduced or limited, in the zoom mode of operation, between time
-tl of FIGURE 3a, at the end of vertical trace, and time €2,
immediately prior to the beginning of the next vertical retrace. To
reduce current iy, microprocessor 10a of FIGURE 1la generates a
pulse signal B of FIGURE 2b having a leading edge LEB that occurs
when deflection current iy’ of FIGURE Ic reaches a peak magnitude
-Ip of FIGURE 3a corresponding to the bottom of the raster.
manner not shown, signal B is also used for beam blanking
purposes, during interval tl1-t2.

Signal B and an output signal of flip-flop 10b of
FIGURE 1a are coupled to a flip-flop 12 for producing, via a
transistor Q2C, a pulse signal D at the base of a switching _
transistor Q2C of FIGURE 1b. Signal D has a leading edge LED that
substantially coincides with leading edge LEB of pulse signal B of
FIGURE 2b and a trailing edge TED that substantially coincides
with a leading edge LEA of pulse signal A. When signal D of
FIGURE 2d is at a TRUE state, transistor Q2C of FIGURE Ic is

In a
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state feedback node of operation. During a second portion

* RETRACE2, a second partial retrace operation is perfornmed. At tinme t2,
stored magnetic energy in winding Ly of FIGURE 1c is determned by the
relatively small magnitude of current iy of FIGURE 3a in deflection winding
Ly of FIGURE 1c. The aforenentioned storelilmagnetic energy at time t2 of
FIGURE 3a is used to activate switch 11f1 for generating vertical retrace
voltage V[err] at termnal 11b of FIGURE 1c that is larger than voltage V+.
As previ oustgnductive.sedVheni transiston Qﬂﬁﬂusesobdmsmwplsaageom% sipralsr et r ace

Foh e RAME L 484 Y Ay PO R 05 o
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retrace vol signal \IDeisr at cie wausc% Eitaté Caritf cﬁhséﬁgrarrﬁil%tgf %ggbg?&@l}g{q o
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the collector current of transistor UQ2C decreases, a collector
voltage of transistor UO2C increases and transistor UOIB is turned
off. Therefore, the reduced collector current of tramsistor U02C
flows entirely through the emitter of transistor UOIC. Because the
collector current in transistor U02C is reduced, the voltage
difference between signals VRAMP1 and VRAMP2 of FIGURES 3b
and 3c, respectively, during interval tl-t2, becomes substantially
smaller than prior to the occurrence of the leading edge of pulse
signal B of FIGURE la. Therefore, deflection current iy of FIGURE
3a, that is proportional to the voltage difference between signals
VRAMP1 and VRAMP2, of FIGURES 3b and 3c, respecuvely,
becomes small such as, for example, 25% of -Ip.

Because of the fast change in signal VRAMPI in the
vicinity of time tl of FIGURE 3b, deflection amplifier 11a ceases
operating in a linear feedback mode and a voltage VB at the
supply terminal is applied to deflection winding Ly. A retrace
voltage V11p is produced immediately after time tl and also
immediately after time t2 of FIGURE 3a, or twice in a given
deflection cycle. A switch 11f1 of FIGURE 1c of a boost stage 11f
causes a capacitor 11g to be coupled in series with a boost
capacitor 1le. Capacitor 1le is charged via a diode X and a switch
11f2 from the +26V supply voltage V+, during vertical trace. A
supply voltage, developed across filter capacitor 11g, is summed
up with a voltage developed across boost capacitor 1le so as to
form boost voltage VB. Voltage VB is. decoupled from the +26V
supply voltage V+ via diode X, when boost voltage VB is formed.

During a short interval tl-t1' of FIGURE 3a, a first
partial retrace portion RETRACE1 of current iy is produced during
which a first partial retrace operation is performed. During a
following interval, t1'-t2, deflection amplifier 11a of FIGURE lc
operates again in a linear feedback mode of operation. Linear
operation is resumed because signals VRAMPI and VRAMP2 are
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vol tage V+ is applied to the transistor output stage, not shown, of

anplifier 1lla. Advantageously, voltage. VB reduces the |length of second
retrace portion RETRACE2 of FI GURE 3a needed for deflection current iy to

attain the positive peak |evel +Ip, that occurs after |eading edge LEA of
FI GURE 2b. Wt hout the vol tat};é-boost retrace speed-up function,
when non-zoomor a snall degree of zoomis selected, the tine .available
for retrace portion RETRACE2 of FIGURE 3a nmight not be sufficient for

per f or m ngat hecomstane deoplr aufbmemﬂ!}eriohge tame| for dbgaimingf azsteadys.
sel ect ed, t I r portion RETRACE2 is shorter than
ohen a bt g%]tg?e fe@dt?a rﬂ%d% o?%ﬁéﬁ‘{iﬁ

degree d. Thus, advantageously, the
reduction in the averlagangval %@Qﬂd portiont RETRAGEZUmesecond pagtishpl i shed -

wi thout  sagdraéd Cb?&attﬂﬁ\ %@Vg@}ﬁﬂﬁ%ﬁi us,@gq,,% P stotddPIRa ﬁ@ﬁ& functi on.
The vol t age boost nct,l on

retrace poFPFESY RETM@E"_‘LB ¥t gk Séyd{ffiﬁfc is Hélter}%meat ﬁy the trt%iauvely n
small magnitude of current iy of FIGURE 3a in deflection winding
Ly of FIGURE lc. The aforementioned stored magneiic energy at
time t2 of FIGURE 3a is used to activate switch 11fl for generating
vertical retrace voltage Vi, at terminal 11b of FIGURE Ic that is
larger than voltage V+. As previously discussed, switch 11f1
produces boost voltage VB when retrace voltage Vi, at terminal
11b becomes larger than voltage V+. _

. Advantageously, current iy at time 2 of FIGURE 3a
has a low but non-zero, negative level. The negative polarity of
current is at time t2 causes retrace voltage Viip of FIGURE Ic to
be at the required polarity for activating switch 11f1.

Boost voltage VB that is approximately equal to twice the value of
voltage V+ is applied to the transistor output stage, not shown, of
‘amplifier 11a. Advantageously, voltage VB reduces the length of
second retrace portion RETRACE2 of FIGURE 3a needed for
deflection current iy to attain the positive peak level +Ip, that
occurs after leading edge LEA of FIGURE 2b.

Without the voltage boost retrace speed-up function,
when non-zoom or a smail degree of zoom is selected, the time
available for retrace portion RETRACE2 of FIGURE 3a might not be
sufficient for performing the retrace operation. When the small
degree. of zoom is selected, the time available for retrace portion
RETRACE2 is shorter than when a higher degree of zoom is '
selected. Thus, advantageously, the reduction in the average
value of current iy of FIGURE 3a is accomplished without
sacrificing the advantageous usage of the voltagé boost function.

The voltage boost function is also utilized, during
interval tl-tl’, in retrace portion RETRACE 1. Interval tl-tl'
occurs immediately after trace interval tO-tl. Thus, each of

retrace portions RETRACE1 and RETRACE2 is speeded up by the
operation of boost stage 11f.
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occurs i mredi atelly after trace interval t0-tl. Thus, each of retrace

: portions RETRACEI and RETRACE2 is speeded up by the operation of boost
stage 11f. - 13-

CLAI M5 1. Avi deq di spl ay app%a}t us, conpri sing:

CLAIMS

1. A video display apparatus, comprising:

a capacitor (CO3,Fig. 1b);

a source (UO6A) of a first current (IURAMP) coupled to
said capacitor and responsive to a control signal (V-SIZE) for
developing a ramping, trace portion of a sawtooth voltage (VSAW) .
in said capacitor having a rate of change that is adjusted in
accordance with said first current such that a change in said
control signal also causes a change in an average value of said
capacitor voltage;

switching means (UO1A) coupled to said capacitor for
generating a retrace portion of said sawtooth voltage at a
frequency (fH) related to a deflection frequency;

a cathode ray tube;

a deflection winding (Ly) disposed on said cathode ray
tube for producing a raster on a display screen (22) of said
cathode ray tube; and characterized by

an amplifier (UO1B,U01C,11a) responsive to said
sawtooth voltage and to said control signal for generating a
deflection current (iy) in said deflection winding in accordance
with said sawtooth voltage and said control signal to form a D.C.-
coupled deflection circuit with respect to said capacitor voltage
such that said change in said control signal compensates in said
amplifier (via I0) for said change in said average value of said
capacitor voltage in a manner to maintain the vertical center

unaffected when said rate of change of said sawtooth voltage is
changed.

2. An apparatus according to Claim 1 characterized in
that said deflection winding (Ly) provides vertical deflection.

* [ L M S *
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a capacitor (C03,Fig. 1b); a source (UO6A) of a first current
(I URAMP) coupl ed to said capacitor and responsive to a control signa
(V-SIZE) for devel oping a ranping, trace portion of a sawtooth voltage
~(VSAW in said capacitor having a rate qf change that is adjusted in
accordance with said first current such'that a change in said control
signal- al so causes a change in an average val ue of said capacitor voltage;
swi t chi ng neans (UOLA) coupled to said capacitor for generating a retrace
portion of said sawtooth voltage at a frequency (fH) related to a

deflection frequency3. An appaaamshmd:wrdyngutxe Claim 2 fuxther
raster on GRSIabEY o DO FingRAaNE" GROORC L utHE" ok a CHEIN oY Zed
by curregh QﬁﬁBAr)u aesponsiBe0 1, said c@wohssxgmatloaadu d:oupled to

said impedance for generating said second current in said

impedance at a magnitude that is determined in accordance with

said control signal to produce a third signal (base voltage of UOLC)

in said impedance that is indicative of vertical centering wherein

said amplifier (UQ1B,UO01C,11a) generates said deflection current

(iy) in accordance with a difference between said sawtooth
voltage and said third signal.

4. An apparatus according to Claim 3 characterized in
that each of said sources (UO6A,U02A) of said first (IURAMP) and
second (I0) currents comprises a voltage-to-current converter and
wherein a change in said control signal produces changes in the
same direction in each of said first and second currents.

5. An apparatus according to Claim 3 characterized in
that said amplifier' (U01B,UO1C,11a) comprises, a differential
amplifier (UO1B,U01C) having an inverting input terminal (base of
UO1C) that is responsive to one of said third signal (base voltage
of UOIC) and said sawtooth voltage (VSAW) and having a
noninverting input terminal (base of UQ1B) that is responsive to
the other one of said third signal and said sawtooth voltage.

6. An apparatus according to Claim 3 characterized in
that said first (IURAMP) and second (I0) currents vary in the
same direction when an ambient temperature change occurs in a
manner to maintain the vertical center unaffected by the
‘temperature change.

7. An apparatus according to Claim 1 characterized in
that said control signal (V-SIZE) is adjusted to provide for picture

height adjustment. |
[T

This is the replacement sheet

Date: {4 MAR 1397



sawt ooth voltage and to said control signal for generating a deflection
scurrent (iy) in said deflection winding in accordance with said sawtooth
vol tage and said control signal to forma D.C. - coupled deflection circuit
with respect to said capacitor voltage sych that said change in said
control signal conpensates in said anpli- it (via 10) for said change in
sai d average val ue of said capacitor voltage in a manner to nmaintain the
vertical center unaffected when said rate of change of said saw ooth

vol tage i s changed. 2. An apparatus according to Claim 1
characterized in thaB, saAdvigdd edispray Wppdraws( Loomprisiigdes verti cal

deflection. a source of a vertical size control signal (V-SIZE);
characterized by _
means (UO6A,U02A) responsive to said control sigﬁal
for generating first (IURAMP) and second (I0) currents at
| magnitudes that vary in accordance with said control signal such
. that the variations of said first and second currents track each
other; :
a sawtooth génerator (100) responsive to said first
current for generating -a sawtooth signal (VSAW) having an
amplitude that is determined in accordance with said control
signal; o
a differential amplifier (UO1B,U01C,11a) responsive to
a reference signal (base voltage of UO1C) and said sawtooth signal
for generating a first output signal (V11b) that is coupled to a
vertical deflection winding (Ly) to produce therein a vertical
deflection current (iy), said deflection current being coupled to
said amplifier via a feedback path (11d,R60); and
means (R09) responsive to said second current for
generating, outside said feedback path, said reference signal at a
D.C. level that is determined in accordance with said control signal.

9, An apparatus according to Claim 8, further
characterized by an output stage (output stage of 1la) coupled to
said vertical deflection winding (Ly) wherein said reference (base
voltage of UQ1C) and sawtooth (VSAW) signals are D.C. coupled to
said vertical deflection winding via said output stage to form a D.C.
coupled vertical deflection circuit.

10. An apparatus according to Claim 8 characterized
in that said differential amplifier comprises an input stage
(UO1B,UO1C) that generates complimentary sawtooth signals.

MR O O O T e 5 fon Topissamem shost.
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-14- 3. An apparatus according 'to Caim 2 further
: characterized by, an inpedance (R09), a source of a second current (U02A)
responsive to said control signal and coupled to said inpedance for
generating said second current in said inpedance at a magnitude that is
determ ned in accordance with said conrﬂgﬁ'signal to produce a third signa
(base voltage of U01C) in-.said inpedance that is indicative of vertical
centering wherein said anplifier (U01BUOLC, 11a) generates said deflection
current (iy) in accordance with a difference between said saw ooth

-11.  An appartus according to Claim 8 characterized in
that said first current generating means (UO6A) is responsive to a
zoom control signal (ZOOM) for varying said first current in a
manner that varies a rate of change of said sawtooth signal
(VSAW) in accordance with said zoom control signal.

12. A video display apparatus, comprising:

a vertical deflection winding (Ly) mounted on a
cathode ray tube; characterized by

~a differential amplifier (11a) responsive to a pair of

complementary sawtooth signals (VRAMPI,VRAMPZ) and coupled
to said deflection winding for generating a vertical deflection
current (iy) therein;

means (R80) coupled to said deflection winding and to
said amplifier to form a feedback path for generating a feedback
-signal (voltage at terminal 11d) that is indicative of said deflection
current; and y

a sawtooth generator (100,U01B,U01C) responsive to a
vertical synchronization signal (VRESET) for generating said
complementary sawtooth signals (VRAMP1,VRAMP2) that are
coupled to said input of said amplifier such that said sawtooth
signals are generated outside said feedback path of said amplifier.
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voltage and said third signal. 4. An apparatus according to
‘Claim 3 characterized in that each of said sources (UO6AUO2A) of said first
(' URAMP) and second (10) currents conprises a voltage-to-current converter
and wherein a change in said control signal produces changes in the sane
direction in each of said first and second currents. 5. An
"apparatus according to daim3 characterilZed in that said anplifier

(U01B, U01C RIGFURB EIGHE  ABJUSTMENE NARRANGEMENT| EPR(ANYEPEQCDIBRLAYG an
inverting input termnal (base of U01C) that is responsive to one of said
third signhal (base voltage of U01C) ABSTRA@TI sawt oot h vol t age (VSAW- and

hav 19, & nom nver {9t eByBeke(AS8sRlnt oy iy | S(00TRETAT (O
responsive to a plcture height adjustment control s1gnal (V-SIZE)
generates a first current (IURAMP) in a capacitor (CO3) for
producing a trace portion of a sawtooth signal (VSAW) in the
capacitor having a rate of change that is adjustable in accordance
with an adjustment of the control signal. A second voltage-to-
current converter (Q09,U02A) responsive to the control signal
generates a second current (I0) in a resistor (R09) for producing a
third signal (base voltage of U01C) that is adjustable in accordance
with the control signal. The sawtooth and third signals are
coupled via a differential amplifier (U0O1B,UOIC) to a vertical
deflection winding (Ly,Fig. lc) to produce a vertical deflection
current (iy) in accordance with a difference between the sawtooth

and third signals such that picture height adjustment does not
affect vertical centering.

(Figure 1b)
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6. An apparatus according to Claim3 characterized in that said first
(1 URAMP) and second (10) currents vary in the sane direction when an
anbi ent tenperature change occurs in a nmanner to maintain the vertical
center unaffected by the tenperature change. 7. An apparatus

according to Caim1 characterized in that said control signal (V-SIZE) is
adjusted to provide for picture hTi ?rg adj ust nent .
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- 15- 8. A video display apparatus, conprising: a
‘source of a vertical size control signal (V-SIZE); characterized by

means (UO6A, UD2A) responsive to said control signal for generating first

(1 URAVMP) and second (10) currents at magni tudes that vary in accordance
with said control signal such that the variations of said first and second
currents track each other; sawt oot h generator (100) responsive
to said first current for generatir%/ sawt oot h signal (VSAW having an
anplitude that is determ ned in accordance with said control signal;

FIG. 1b
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a differential anplifier (U01B, UO1C, 11a) responsive to a reference signal
‘(base voltage of U01C) and said sawtooth signal for generating a first

out put signal (V11lb) that is coupled to a vertical deflection w nding (Ly)
to produce therein a vertical deflection current (iy), said deflection
current being coupled to said anplifier via a feedback path (11d, R60); and
nmeans (R09) responsive to said secgryégurrent_for generating, outside said
f eedback path, said reference sign a D.C level that is determned in
accordance with said control signal. 9. An appar at us
according to Caim 8, further characterized by an output stage (output
stage of 1l1la) coupled to said vertical deflection winding (Ly) wherein said
ref erence (base voltage of U01C) and sawtooth (VSAW signals are D.C.
coupled to said vertlcgéwgeflectlon wi nding via said output stage to forn1a
D.C. coupled verti cal ection circuit.
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10. An apparatus according to Claim8 characterized in that said

‘differential anplifier conprises an input stage (U01B, U01C) that generates
conplimentary sawtooth signals.

11. An appartus accord| ng to Caim38 characterized in

4/6

-16-

o)
<C ps w
(- | i
S N SO R /
N {_ R R
/ ' \o
4
R 8 Ty R R R
- i |
< D Eg
w £ wawim
N W i &U.IG -
---------- - pry 2 e=<| S
K NG o ==
b o i
[7s] -
s
I .
= R SN T SIS
wi b
|—
"
2
K loo
o \Jw w
m .
2 S3 w
5 ze L4
™ w <>
( 2 %25
3 <C
W,
_ /25. b 7
w l‘ﬁ\/ l
| 2 & 3 T
< = % E P |
-------- ’-08 - 4 4) 4B R D W W W b - o
N mL = Q >z-
oY, m
o o o o ®
N Ny QN N N
S S S (G S
S Sy S
w o Ty o Ty

This is the replacement shest

Date: & 4 MAR 1397



__th'at said first current generating neans (UO6A) is responsive to a zoom

“control signal

sai d zoom control signal.
conpri si ng:
cat hode ray tube; characterized b
(11a) responsive to a pair of conp
(VRAMP1, VRAMP2) and coupl ed to sai

(ZOOM for varying said first current in a manner that
varies a rate of change of said sawtooth signal

(VSAW in accordance with
12. A video display apparat us,

a vertical deflection wnding (Ly) nmounted on a

adifferential anplifier
tary sawm ooth signals
deflection winding for generating a

vertical deflectign current (iy) therein;
sai d deflection di ng 3 ' £
generating a feﬁ K
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_"'fsj:%nal (voltage at termnal 11d) that is indicative of said deflection
‘eurrent; and a saw oot h generator (100, U01B, U01C) responsive to
" a vertical synchronization signal (VRESET) for generating said

conpl ementary sawtooth signals (VRAWMPL, VRAMP2) that are coupled to said

i nput of said anplifier such that said sawmooth signals are generated
out si de said feedback path of said anplifier. '
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XT OF THE ABSTRACT

' PICTURE HEIGHT ADJUSTMENT ARRANGEMENT FOR A VIDEO DISPLAY

A first voltage-to-current converter (Q07, UOGA) response to a picture height adjustment
control signal (V-SIZE) generates a first current {[URAMP) in a capacitor (C03) for producing
a trace portion of a sawtooth signal (VSAW) in the capacitor (C03) having a rate of change
that is adjustable in accordance with an adjustment of the control signal. A second voltage-to-
current converter (Q09, U02A) responsive to the control signal generates a second current (10)
in a resistor- (R09) for producing a third signal (base voltage of U0OLC) that is adjustable in
‘accordance with the control signal. The sawtooth and third signals are coupled via a
differential amplifier (U01B, U01C) to a vertical deflection winding (Ly, Fig. 1c) to produce a
vertical deflection current in accordance with a difference between the sawtooth and third
31gnals such that picture height adjustment does not affect vertical centermg

. F1 ure 1b. :

REPLACEMENT SHEET

20 APR 2001

FSGO005 960628 SG-Abstract



