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function integrated circuit which provides most of the sub-

15 subsystems required in NTSC TV receiver. Such sub-systems
include, for example, IF amplification, video demodulation,
chrominance demodulation and decoding, audio demodulation,
sync separation and | pulse and waveform generation etc. The
multiple sub-systems of the integrated circuit are controlled by a

20 microcomputer via a data bys. Hence, to facilitate the display
- signals other than those conforming to the NTSC synchronizing
standard the multi-standard circuit design must controllable by
the existing data bus and microcomputer system. Furthermore
the multi-standard design must be interfaced to the existing IC

25 sub-subsystems for signal extraction, and must generate
compatible output signals for reinsertion into the existing receiver
video and synchronizing systems. However, cost and device
availability preclude the use of additional bus controllable multi-
standard integrated circuits. Thus, an additional requirement of a

30 multi-standard design is the retention of microcomputer
controllability without the use of additional data bus controlled
~ devices.

_ A video display has microcomputer control via a data
bus and comprises a first sync generator coupled to the data bus
35 for control by data thereon. A second sync generator is without
controllable coupling to the data bus. An amplifier is coupled to

‘an inductance for generating a current therein. A ‘means for
controlling the second sync generator is coupled to the first sync
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FIGURE 1 is a block diagram of a TV receiver
employing a microcomputer’ 200, for control of various sub-

15 systems via a data bus 250. The' data bus is connected to an RF
tuner 210, and to a multi function NTSC TV receiver integrated
circuit IC 100. Integrated circuit 100 provides the following
receiver sub-systems, IF amplification, video demodulation 101,
video source selection 104, chrominance demodulation and

20 decoding, audio demodulatipn, sync separation 105 and pulse and
waveform generation (110 - 120) etc. In FIGURE 1, IC 100 is
depicted with some of the multiple circuit functions provided
therein. The data bus 250, is shown illustratively extended within
IC 100 to indicate specific circuit functlons controlled by data

25 from the microcomputer 200.

. Integrated circuit 100 contains a switch 102 whlch
permits selectlon of video for display. The selection is made by a
remote control unit command sent to the microcomputer 200 and
then via the data bus 250 to IC 100. Video may originate from
- 30 outside the receiver, in the form of a base band video input signal
or may be received by the RF tuner 220, and input as an IF signal
for demodulation by demodulator 101. The selected video source
is connected to a sync separator 105 which separates the
-synchronizing pulses from the selected video signal. The

35 separated sync are coupled to synchronizing generator 110, the
separated horizontal sync signal is coupled to a phase detector
111 which controls the frequency of an oscillator 112. The
oscillator signal is divided by 32 in a divider 113, to generate a



FIGURE 1 is a block diagramof a TV receiver enpl oying a

m croconputer 200, for control of various sub- 1 5 systens via a data
bus 250. The data bus is connected to an RF tuner 210, and to a
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15 mathematical squaring function that converts the vertical rate

sawtooth shaped signal into a parabolic waveform. The parabolic
signal is then coupled to the parabolic signal amplifier 120 for
control.

Multi-standard operation is facilitated by circuitry of
20 module 400 which is coupled to the chassis and IC 100 via a
. connector J1. Various signals generated by IC 100 are intercepted
and coupled to connector J1, similarly multi-standard deflection
signals, generated by the circuitry of module 400, are returned to
the main chassis via connector J1. Module 400 comprises a sync
25 pulse generator 450, a vertical deflection waveform generator
410, and an inventive sync generator control 500. A detailed
description of module 400 will be given with reference to FIGURES
2 and 3.
Microcomputer 200 receives and transmits data from
30 the bidirectional data bus 250, and in addition control data is
received from the remote control receiver 210. Thus virtually all
the receiver setup and user operational controls are provided via
microcomputer 200 and bidirectional data bus 250. For example,
a user may employ remote control 210 to turn the receiver on, in
35 fact the receiver will be switched from a stand-by low power
dissipation condition to an operating run condition. The power on
command is received by microcomputer 200, processed and
transmitted to IC 100 via the data bus 250. The power on



3 Horizontal rate signal which is applied to the phase detector

111. ' " The horizontal rate signal is also applied to a phase shifter
116 together with a retrace signal RT fromthe horizontal .
defl ection anplifier 600. The phase sflifter out put determ nes the
hari zontal 5 phase of a horizontal drive signal generator 117. Prior
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transmits data from The run power supply may be shut down by the
~ termination of the horizontal drive signal coupled to horizontal
deflection amplifier 600. Run power supply shut down may, for
example, be responsive to any of three separate conditions, a user
20 determined off command, an X ray protection shut down, or a .
microcomputer determined power on reset. These commands are
communicated from microcomputer 200 via data bus 250 to IC
100 where they are received, decoded and implemented. As
described above, horizontal deflection amplifier 600 operates in a
25 class C mode.. However, merely terminating horizontal drive
- signal may result in the destruction of the amplifier. Thus,
responsive to a data bus shut down command, originated from
any of the three sources, the horizontal drive signal coupled to the
horizontal deflection amplifier, assumes a positive potential. The
30 cessation of horizontal drive and positive potential ensure non-
destructive turn off of the deflection amplifier and thus
termination of run power supply generation, placing the receiver
in a stand by condition. .
' As described earlier, vertical and horizontal drive
35 signals generated by vertical generator 114 and controlled
horizontal drive generator CHD 117 of IC 100 are not used in
multi-standard receiver operation. Thus the multiple standard
sync pulse generator 450, which generates horizontal drive signals



30 - the bidirectional data bus 250, and in addition control data is
received fromthe renote control receiver 210. Thus virtually all
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the conpl et e recdetamtor 455, shown in FIGURE 3. The ramp formed across

: capacitors C4 and CS is coupled to a buffer amplifier and reset
15 switch 460, within IC U2. . The reset switch of 460, is driven with -
a vertical rate signal, derived from the selected video signal by
sync separator 454 of FIGURE 3. Thus, the vertical reset switch
460 rapidly discharges capacitors C4 and C5 forming a ramp signal
having the same frequency as the separated vertical sync. " The
20 ramp signal is coupled from the buffer amplifier to an amplitude
control network which determines vertical raster size. The wiper
of the size control R11 is AC coupled via a capacitor C6, to a non-
inverting input of an amplifier UIB which is configured as a
voltage follower. Vertical centering of the raster is facilitated by a
25 DC potential from a potentiometer R12 connected to the non-
inverting input of amplifier U1B. The output ramp signal from
amplifier UIB is returned to the main chassis via connector J1 for
coﬁpling to vertical deflection amplifier 700. The ramp from the
buffer amplifier U2 is also fed back via a resistor R7, to generate a
30 linearizing component to correct the differentiating effects of AC
coupling capacitor C6. The vertical ramp signal is "S" corrected by
an integrated vertical rate parabolic shaped signal which is
coupled to the junction of ramp capacitors C4 and C5. The
parabolic shaped signal is' amplified by amplifier UlA and coupled
35 via an integrator formed by resistor R6 and the combination of
capacitors C4 and C5. The vertical rate parabolic signal is
" generated by squaring circuit 115 and parabola amplifier 120 of
IC100, of FIGURE 1. The parabola is coupled via connector J1 to a



The run power supply may be shut down by the term nation of the
hori zontal drive signal coupled to horizontal defl ection anplifier
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generator U2, is shown in FIGURE 3, for example IC type TEA
2130. Selected video from switch 102, of IC 100, is coupled via

15 connector J1 to a capacitor C109 which is connected to pin 19 of
sync generator IC U2. The video signal is coupled to sync
separator 454, of IC U2, for sync separation. The horizontal sync
separator employs a slicing method where sync pulses are
detected at a 50 % sync amplitude value determined by a

20 capacitor C110, connected between pin 18 and ground. The
separated horizontal rate pﬁlses are used in a first control loop
453, to synchronize the frequency of a voltage controlled oscillator
451 within IC U2. A ceramic resonator X1 with a resonant
frequency of 32 times the horizontal frequency, approximately

25 500 KHz, is employed as a reference for oscillator 451. The

' oscillator signal and is counted down by divider 452, to produce
synchronizing signals appropriate to various synchronizing
standards. The first control loop 453, has a low pass filter
comprising a capacitor C108 coupled from IC U2 pin 3 to ground

30 and a second capacitor C107 connected from pin 3 to a positive DC °
potential developed at the junction of a resistive divider formed
by resistors R106 and R107. Horizontal retrace pulses RT, from
horizontal deflection amplifier 600, are coupled via connector J1
to a high frequency roll off filter formed by a series resistor R24

35 and a shunt connected capacitor C117. The filtered retrace pulses
are applied to pin 13 of IC U2 to provide a horizontal -phase
reference for a second phase locked loop 485. The second PLL
485, is coupled to a monostable multivibrator 459, which



appropriate to the various standards, nust enulate the controlled
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20 coupled to the 12 volt stand by power supply.

_ The voltage controlled oscillator signal is counted
down further by counter 452, to generate timing or gating
windows which occur between specific counts, or field line
numbers. These gating windows provide enhanced noise

25 - immunity for separation of vertical sync pulses from the selected
video signal. The separated vertical sync pulses are processed by
vertical reset pulse generator 460 to generate a reset ‘pulse which
discharges the vertical rate ramp forming capacitors C4 and CS5.
The reset switch part of generator 460 is depicted in a section of

30 U2 shown in FIGURE 2. The timing windows generated by counter
452 are also employed to for automatic vertical frequency
determination. For example, a timing window is generated

- between line counts of 247 - 277 and coupled to a gate together
- with separated vertical sync _p'ulses.'- Vertical sync pulses
35 occurring . within the line counted window are thus assumed to be
' from a field of approximately 262 lines duration which thus has a
60 Hz rate. The repetitively occurrence of vertical sync pulses
between line counts of 247 - 277 is indicated to be a 60 Hz field
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indicate either 50 Hz or 60 Hz vertical frequencies, operation of
the sync generator U2 is not limited to these two rates. For
example, sync generator U2 may be synchronized, both
horizontally and vertically, with a video signal comprising 655
lines, with a field frequency of 48 Hz.

. Integrated circuit sync generator U2 also includes
circuitry for sync pulse noise level detection for the detection of
VCR replayed video signals to enable automatic selection of time

~ constants for the first VCO loop. A voltage equal to half the Vcc

supply is output at pin 1 and decoupled to ground via a capacitor
C100. This voltage is coupled to pin 20, via a resistor R104 and is
decoupled to ground at pin 20 by a capacitor C104. The voltage is
also coupled to pin 2 via a resistor R108 and is decoupled to
ground at pin 2 by a capacitor C105.
_ Various other circuitry is included within IC U2 which

is not specifically utilized in this multi-standard display use.

As described earlier, the switch mode run power
supply 650 is controlled responsive to various on / off commands
processed and transmitted by the microcomputer 200 via the data

~ bus 250. However, horizontal drive generated by multi-standard

35

sync generator U2, has no provision for data bus control. Thus,
the microcomputer on / off commands must be communicated to
sync generator U2, and control means provided to enable the
multi-standard horizontal drive signal HD to be generally similar
to the controllable horizontal drive signal CHD. The two control
states of controllable horizontal drive signal CHD must be '



separator 454, of 1C U2, for sync separation. The horizontal sync _
separ ator enploys a slicing nethod where sync pul ses are det ect ed
at a 50 % sync anplitude val ue determ ned by a 20 capaci tor C110,
connected between pin 18 and ground. The 9 separated horizontal rate
pyl ses are used in a first control | oop - 453, to synchronize the
frequency of a voltage controlled oscillator 451 within IC U2. A
ceram c resonat oemillaig¢d rtoa prevideargontrol of the enepowesr sgpply niesponsive

hori zontal frequeRicrocBRier dthmads. ~ 500 KHz, is enployed as a
reference for oscillator 4(5)%‘..‘&The osci | | tar. Si gnal aaga%ws counte
down by divider 452, to pr éomrollablesi)ﬂﬁlﬁpam; Ryes .tﬁﬂ‘éllls SSNPIAE
toI various fS_ylnchrbtynl phliage shifter It rairl daondéwable rmuliivibiratolr ]lclbmpis|453,U2has
a |l ow passcefilter . onp[isi t 0 I

pin 3 to ground §?§Ponswgn§).%5£8gg g%'%ggaﬁ}%gr ?‘[éfg#gﬁgﬁng%{ éﬂef F‘gﬁ ;?l "3 to
a positive DC - Signal §HPnis adoupded|ipeconneator Jluta tinventive aLongrol seireait
di vi der forned ' 106;.a, TyiaHQr 4 I 7

pul ses RT, from 500 of %ﬂrjlk?p% gfﬁeégéﬁgl 3 ?gunﬁ %ﬁpﬁdf"ﬁei;e%%%@Rng ctgﬁtglleed
via connector J1base of a grangistopQ qu&h’@yeﬂﬂﬂao‘? transister QI0Rdspy a
fselrites geSi stor Gafindbted to grsurl Sdﬂm&hépém%‘dteﬂ_i@aggﬂﬁéfa?% Ct%a:[ resiber g
iltere race €Sp . - re_applie PiN Q _provi de
2 hori soni 8 | phadetOF:* Resistor, RIGY, 35 “RiidcEted dabhit, iiheion, 5 of depaBitREs:
The second PLL C100 andi8b resistaro®l02 connecteshant sdriies, nwiithi thércapacitds9,

whi ch : n S
 hori zontal ari SQBFGIE (Prgroynd, and fhe, resjstor cquugcled o a 12 vBR"SIA
by power supply. e base of a transistor Q101 is also connected
to the junction of capacitor C100 and a resistor R102. The emitter
15 of transistor Q101 is held at a potential of 6.2 volts by a zener

diode D100 which is coupled to the 12 volt stand by supply via a
resistor R105. Resistors R103 and R104 are connected in series
between the 12 volt stand by supply and the collector of
transistor Q101. The junction of resistors R103 and R104 is

20 connected to the base of a PNP transistor Q102 which has the
emitter connected to the 12° volt stand by supply and the collector
connected to the Vcc supply pin 5 of IC U2. The collector of
transistor Q102 is decoupled to ground by capacitors C102 and
C103. ' :

25 : The controllable horizontal drive signal CHD, has a
square waveform shape with a non-symmetrical mark space ratio
as illustrated in FIGURE 4 (A). When signal CHD is positive
transistor Q100 conducts drawing current from capacitor C100
and the 12 volt standby supply via resistor R102. When signal

30 CHD is low transistor Q100 is turned off allowing capacitor C100 to
be charged from the 12 volt supply via resistor R102. Since signal
CHD is non-symmetrical, with a longer low level interval, a
positive DC potential V100, is established across capacitor C100
and coupled to the base of transistor Q101. The emitter of

35 transistor Q101 is held at 6.2 volts, thus when potential V100
exceeds approximately 6.9 volts, transistor Q101 conducts,
drawing current from the 12 volt supply via resistors R104 and
R103. The resistors R104 and R103 form a potential divider with



internally generated reference i.s coupled to the nonostable
mul tivibrator 459, which in addition has a timng capacitor
cohnected between pin 10 and ground. The 1.3 volt reference is 5 al so
coupled to ground via a resistor R112 connectegl to pin 9. The .
hori zontal drive signal HD, is phase |locked to the retrace pul se RT:
and may be adjusted in horizontal phase by a potentioneter R116.
fThe Wijpgr of pot ejiiniceivat tebni?éd&Rllgi fo abepbeast \ofaPNP q?amg@rf(zl?gr 1%urrent
orned by a serieg resi.stor. a onne capagltor
C113 and appli ed ﬁ8wpivﬂa_1wsb§t°®.ﬁgﬁ? eﬁrﬁ]gﬁip rgg&%@?%se\?elpgﬁgntéal across
posi tive DC pot entesistontRi04i whidbletirns oheamdL saturptels theyrseiriefsopass
coupling to nul tiahhg: r | VishE aj er 9 ehat
hori zontal drive ésflhg%la &Hg%icg#ﬁﬂsdg\ééﬁ%l % ‘\Illég 3&?& ibgsgt?:%%lr?’ecttoegle
resistor RI313 toP¥aYdde yacYrensepply Ifers,irgpﬁi-sm@rénayac reeperatoy U2.  Thus
frequency roll of fhecapplica@on BflGhe TIZ volbCVeens@iplyabnGlyner géddiator U2
and resistor. RL15 is copnect gegrgvga coHnect gr lJlik to deflection h
anplifier 600 on ¢4HSeNaHE dREIDAL osqillatars 451, o stagt,, pod geperate the
drive gener ati on, vatieusiDsiguapsit desoyitrdd aearliees a positive
potential due togthe pull-u oy 0 ' | ' 0

o th gii,éh%” o (%%ﬁbﬂialpﬁﬁ@e Wikfdl CHDB! from CHD

coupled to the 12 volt stand [ ) pr . ] ]
vol tage con®rol | egengraton dddr isidgpicteds abouhittime tl. The dutenvalupriagr toy

counter 452, to gRRRY U ecéﬂr@%ﬁ‘tﬁlcgf lt_Sa&ﬁrkSi\ or first coMtfslO¥Endftidi) aneC the

bet ween specifi'c counts, or fiel I ne nunbers. These gati.n

wi ndove pr ovi de cHENSURSPRREA 38 11 Corfespomds, 19 o QAaDU | comBRIRicAled: off
sync pu: ses frorr} coenafirl. ecldresponsive tyi theo off gednmanidg e@moﬁlhbtb
vertical sync pu P S ¥ vert] . re S
generator 460 to E)‘Zﬁ%&i@é éﬁ?gsggﬂgﬁ&IéIDms%me\é a bgﬁh& Fg@ﬁéﬁl’g@ ﬁ!e
vertical rlkde rangpproximatelyapavoltsr sThis pogitpee DC value isTieoupledtviawi t ch

t of ner at or ' [ ' ! Ak
PraRE 22 The 1 ﬁﬁ@%tﬁﬁ%@?ﬁ%ﬁgﬁzﬁ ERIRR G100 Yo conlifed Wikthdrging
C

enpl oyed to for aPPEAHA tJCTQPS fqaé’aﬁéﬁg?él%g as depirded igi FIOIURE #(p).

exanpl e, a tim ngAw tigheinter&dne,atiépicted in FIGURECH(D),i pStentialt ¥100 K4k’ -

277 and coupl ed t&e@ay%%t %uh?gi%tn%r for transistor Q101 to turn off and cease

20 current flow in series connected resistors R104 and R103. Hence
when transistor Q101 turns off, series pass transistor Q102 is also
turned off which terminates the Vcc supply to sync generator U2.

After termination of the Vcc supply, operation of sync

generator U2 is sustained for approximately 2.75 milliseconds by

25 decoupling capacitor C102. At time interval t3 of FIGURE 4 (E),
sync generator U2 ceases operation and the horizontal drive
output signal HD assumes a positive potential emulating the
second controlled condition of signal CHD. Thus, inventive control
circuit 500 controllably couples a signal responsive to data bus

30 commands to the non-data bus controllable multi-standard sync
generator U2,



witE sepﬁralt ed verticald syng..pul ses. hVertical 3ync —pul ses 3 5 u][rl Ind
within the Iine counted wi ndow are thus assuned to \“\“\‘““‘\uﬂ“ﬁi‘; ie

of “approxi mately 262 |ines duration which thus has a ate.
The repetitively occurrence of vertical sync pulses * Det ween | i ne
counts of 247 - 277 is indicated to pg a 60 Hz field

8 rat %vgllgnal whi ch sets 50 / 60 node control |ogic 456 to
generat e A d%ut‘ﬂﬁ’cm ddal having nomi nal val ue of 6 volts.

Simlarly a ' vertical sync pul se occurring between |ine counts of
277 - 361 is | |

which 5 - i nc}l cAt vz&%y@qp&&‘ ?‘glvgﬂé) ’"Qtn %@W@@P@ 5‘(‘)(?'}&8{) %dé gég} r ol
| ogi ¢ obusu(230hteampsisingil , to a noninal value of 11 volts. Wen
t he sel ected videg ?irgoaé{ynbsge Stor(1C2005 XUiIEd It 19384 { d4¥a Bus
br eaks E 6{ sm ssi 0 vertical” freduency gating [ogic
sets the 50 (250) /fogpcopde c@htd‘ﬁ? $@Nout put .to noninally zero volts

:[Alhuﬁ 10h hgroundl ng the aar hnqﬂiflexat(soo)irmladst(grmi mdu&ﬂagcenfdﬁl GURE 2.
t hough the verti [e a ,0gi ¢ can i ndi cate either
50 Hz or 60 Hz %P%?%‘éﬁggfﬁ EH%’&Q ghé}gHL'ratlon of the s

generator U2 is not |initadsecondesync \genenatos. (B3) without comsraﬁpbk; sync
enerator U2 ma nedbr hor| zontally and vertically,
9 %oﬁﬁhﬁg £ é%@dlzd’%thBﬁé h2505; a[nI y y

with a video signa rrprl th a fi frequency
of 48 Hz. charaqtarized abxdmanéu@(?@\/%r gemraflbng UsRig) so
i ncl udes second sync generator (U2) coupled to said first sync

generator(IC100) and responsive to a digitally controlled signal
(CHD) therefrom, said second generator (U2) having an output
signal (HD) coupled to said amplifier (600) for synchronized
current generation in said ihductance responsive to said digitally
controlled signal (CHD).

2. The display of claim 1, characterized in that said
amplifiercomprises a deflection amplifier(600).

3. The display of claim 1, characterized in that said amplifier
comprises a switched mode power supply (650) type.

4, The display of claim 1, characterized in that said controlling
means (500) further comprises a switch (Q100, Q101, Q102)
controllably coupled to said digital control signal(CHD) for
controlling said second generator(U2).

5. The display of claim 1, characterized in that said digital control
signal (CHD) has a first condition and a second condition
determined by said microcomputer.

6. The display of claim 1, characterized in that said current is
generated and responsive to said first condition.



. J—
circuitry for sync pulse noise |evel detection for fﬁ”—detectlon of

VCR repl ayed video signals to enable automatic select “m
constants for the first VCO.loop. A voltage equal to “‘\“ﬂ“‘“a‘“t ““\
supply is output at pin 1 and decoupled to ground via & chpat i t'or
-C100. This voltage is coupled to pll‘lf , via aresistor RI04 and is

decoupl ed to ground at pin 20 by a capacitor C104 The voltage is
al so coupl ed t 3. piThe display oéstleimr 1Rb@rasterized Jine dha sand Guprent is

ground at pin gy 1éﬁé€d‘pf’é's'ﬁo%1@% sald second condition. Various other
circuitry is inclu wi thrn I'C U2 which I's not specifically
As

utilized in this multi-standard display use.
descri bed earl ser  Thé adisplayc lof rokdémy 5y ¢hmsacterized in thauspid/ f650 dandition

Cransm tted by SERD Stenthsiwies 2D dopfadnl THBfiency tignal. [ CC725EC Ane

However, horizontal drive generated by nulti-standard sync

generator U2, las 'T‘ 19g1r%ijaﬁgséﬁ'imd3t acﬂ%h‘ﬁct%i?i%,ﬂoin tﬁﬁ'ﬂl%ald second the

m croconput er dn / nmust “he i cat ed, sync
generator U2, &@8 Mﬂriﬂldnﬂﬂﬁ§ pﬁ%’ﬂpﬂéﬁﬁtnﬂéaw@ d

nmul tlh standar;:lI hori zontal drive signal HD to be general I y simlar

to the contro I ori.zont al dr he t rQls

states of cont rlgb aEF% %PP or?tfafiaéﬁ\ 3‘eg@f§ﬁ§éﬂﬁﬁg ?rnustmb(e\sgm Sitch

21_ ] terru|((azt1é)m , 1Q101,0Q102)coonples DE rpowen sppplyr (SLHYSYFDBY YIRS ve

roconput er ntsiQl | ieant al -

drive signal é%fmgék%gpgt generator(U2) respondive §6"54idl ARt ecdifitionnt a
11. The display of claim 10, chargcterized in that said switch
(Q100, Q101, Q102) terminates said DC power supply (+12VSTDBY) -
responsive said second condition.

12. The display of claim 2, characterized in that deflection current
flow in said a_mplifier (600) .is terminated responsive to second
condition.

13. The display of claim 10, characterized in that said second
generator (U2) generates a drive signal (HD) responsive to said
first condition, said drive signal being generally similar to said
controlled signal (CHD) in said first signal condition.

14. The display of claim 10, characterized in that said second
generator generates a disabling signal responsive to said second
condition, and being generally similar to said controlled s1gnal in

said second condition.

15. A video display having a microcomputer (200) for control via
a data bus (250) said display comprising:

a first sync generator(IClOO)bemg controlled by said
data bus (250), said generator generating a signal (CHD) indicative
of at least two data bus control conditions;



to on'/ off conmmands transmitted via the data bus.

coupl ed via connector J1 to inventive control circuit \“!

3 where it is coupled via a resistor R100 to the . se bof

transi stor QL00. The emtter of trfgsi stor Q100 is connect ed to
ground and the collector is connectéd to a resistor 10 R101. Resi stor

R101 is connected to thg sewamul epnof enaatmm(tm) without cohfidl aby shid

resi stor R102 t he aci t on connected to
ground and thg&l%egsg %dc)oﬁﬁg g‘iertag% 3 \98?@‘& %%l (HD); by power
supply. The base of a tcbmcmwemaltha; al switan(560dresponsive to said

| ansi otor iRHe .iﬁﬁé sighsl feHD) m?%?‘%r tG9Hd EBnATLAE gehetator (U2)
di ode D100 whi® quér oasn%ratm earlzowutt SigRA @;Dbr@ﬁawswpatca said

[)etS| stort rl?lOi%mRels![ Sdc?f(ﬁgaia@?’ 3310 R104da'[ﬁ conlnfact;ad in series t .-

et ween e VO st an an e Ggol l.ector yansi stor
QL01. The junction of r@s# %ﬁl B%i%%eaﬂﬂwﬂo 13sipating Poadc&rquétgﬁmtgo t he

base of a PNRcoupledi s Cﬂal@lﬁlﬁpnitll signab(HD% for synchremizdtéon canthqiveer t o

Supply E?Lfss%?"“ﬂaﬁéﬁ 4R PR RO o spid ARTBEE, EOnfrd "¢ YOO

by phase shifter 116 and nonostable multivibrator 11144/5 espﬁﬁu
RE

decoupl ed to ¢PRAItIOMS: capaci tors C102 and: C103. 25

The controll able horizontal drive signal CHD, has a square waveform
shape with a non-symetrical mark space ratio ~as illustrated in
FIGURE 4-(A). When signal CHD is positive transi stor Q 00 conducts
drawi ng current from capacitor- C100 . and the 12 volt standby supply
via resistor R102. When signal 30 "CHD is low transistor Q00 is turned
off allowi ng capacitor Cl00 to be charged fromthe 12 volt supply
via resistor RL02. Since signal . CHD is non-symetrical, with a -

| onger low | evel interval, a positive DC potenti al VlOO IS
establ i shed across capacitor C 00 and coupled to the base of
transistor QLO01. The emtter of 3 5 transistor Q01 is held at 6.2

volts, thus when potential V100



exceeds approximately 6.9 volts, transistor QLO1l conducts, drawi ng

current fromthe 12 volt supply via resistors R104 and R103. The
resistors RLO4 and R103 forma potential divider with '
10 ' junction connect eéd to the Hase of PNP transistor Q102 Current S

flow via resistors R103 and R104 generat es a potentr al across

resi stor m%@mﬁggﬂy MALS

tr_anS| stor Z CcotpPT = TE
a Vcc supply for multi- standard sync Mr U2 Thus t he

application of the 12 volt Vcc supply to sync generator U2 causes
the internal oscillator 451 ABS %H@ vari ous
signal s described earljer. Tzontal - dri ve si gnal

CHD, from CHDAL video @isplawthas miprocorappiest eentipbutiat a ndata bus] (250hne

interval prioand Ocomprlses al fiBstt ls%ﬁ@r g@m&ﬁ%l(tm@ﬁ cdupléd f o The casta ol
condition and,t time,su g‘%to tl corresaonds to a df”rta bus

communi cat ed BP? (250) for €8mﬁ§?|1|dbyl FiQRy e A SRR, FYNE SRAETALOT
control | abl e (U2) is “hﬂromomtrﬂi‘oldhbleeccupimg toHthea dhataresusa (ROt i Ae

potential of PR t 6;V ny Sah, eis
coupled via aeﬁecuo@oﬁn@“ﬁo& @lobgn %Igu <laesd't1 ansﬁq@?ééd@%l}/o gonduct
di schar gi ng generath@taerdreﬂalctwmooua@nbsténewpac|Aopucnm (3Q0xderct ed in
FI GURE 4(C) . Ogorrl]trolhng\tth%' SEcdnd dyne! Rerai’@rp' B‘Zidls' RoupfddEo4{He first

potential V1 as ficient] or transi tor o turn
of f and ceaseSYRF genergmrl(ggf&%ym AS s’E—?rsPQQS ‘éc@eﬁlg'liﬂbl ‘%&i and
R103. Hence signal (CHD) therefrom. The second generator output s1gnal (HD)

is coupled to the deflection amplifier (600) for deflection

generation responsive to the digitally controlled signal (CHD).

Figure 1



when transistor QLO1 turns off, series pass transistor Q02 is also

turned off which termnates the Vcc supply to sync generator U2.

After term nation of the Vcc supply, operation of sync generator U2
I's sustained for approximately 2.75 mlliseconds by 25 decoupl i ng
capacitor Cl102. At tine interval t3 of FIGURE 4 (E), sync gener at or
. U2 ceases operation and the horizontal drjve out put signal HD

- assunmes a posttive potential emulating the 'second control |l ed
condition of signal CHD. Thus, inventive control circuit 500

. controllably couples a signal responsive to data bus 30 commands to

. the non-data bus controllable nulti-standard sync generator U2.

. What is clained is: 1. A video display having mcroconmpyter(200) _contr ol

- via a data bus (250) conpri sing: a first sync|generator (Jl CLOO)

- coupled to said data bus (250) for control by data thereqn; an
anmplifier (600) coupled to an inductance for generating 4 cufb@nt tlherein;
a second sync generator (U2) wi thout controllable coupling toksaid data bus

(250); and _ ch¥ractertged by neans (500) for cqmrrorting fsaid
second sync generator (U?) |eouphed tgCcsepd first sync RT
- - > | —- 600
220_1iF |{ 101 ? { HD
T | =
104 1 110
od Ju -
250 i1 = 11 .
o _ 0sC
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generator (1 C100) and responsive to a digitally controlled signal (CHD)
therefrom said second generator (U2) having an output signal (HD) coupled
to said amplifier (600) for synchronized current generation in said

I nduct ance responsive to said digitally controlled signal (CHD). . 2. The
di splay of claim1, characterized in that said anplifierconprises a
deflection anplifier(600). 3. The displ,ay of claim1, characterized in
that said anplifier conprises a switche m)de power supply (650) type. 4.
. The display of claim1, characterized in that said controlling neans (500)
 further conprises a switch (Q 00, QL01, Q102) controllably coupled to said
- digital cont roI signal(CHD) _far, control ling said secong generator(U2). 5.
. The display of ;caim 1, char :erl zed in that daid diggtal control signal

. (CHD) hasafll's't condi tion | a [
_‘m-croconputer. . b g~ di spl ay bof
“current is gené &N d respo:nsi
- 12




7. The display of claim1, characterized in that said current is termnnated
responsive to said second condition. 8. The display of claimb5, s
characterized in that said first condition said signal conprises a

hori zontal frequency signal. 9. The display of claimb5, characterized in
that said second condition said signal conprises a DC potential. 10. The
di splay of claim4, characterized in that said switch (QL00, QL01, QL02)
coupl-es a DC power supply (+12VSTDBY) t3/#ai d second gener at or ( U2)
responsive to said first condition. 11. The display of «claim 10,
characterized in that said switch (QLO0, QL0l, Ql02) term nates said DC
power supply (+12VSTDBY) responsive said second condition. 12. The display
of claim2, characterized in that deflection current, flowin said anplifier

(600) is term nated responsive to second condition.£ 13. The di splay of
claim 10, charactprized in that said secondggenera{§r (U2) generates a
drive signal (HD Eglponsive to said first ébnditi)ﬁl said drive signa
bei ng generally si#r"ar to said controlled &ignal C#E» in said first
signal condition. e display of claim10, charlagtierizedsn tgg said
- second generat or ta disabling signal responisive to 'ﬁgqpnd
condition, and %ei gally simlar to sai &2 on{rlo] I|ed S[I g --i-n-sai—ql
second condition, [video display havijhgHdb—n ¢rlo¢qmputi®r (2 fgﬂ:
control via £5% _ S| e o 2 =
—H ' =g &5 ! |
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a data.bus (250) said display conprising: a first sync
generator (1 C100) being controll ed by said data bus (250), said generator
generating a signal (CHD) indicative of at |east two data bus control

condi ti ons; 13 a second sync
generator (U2) wi thout control by said data bus (250) and generating an
out put signal (HD); characterjzed in that a swtch (500)
responsive to said |ndicative signal ( , coupled to said second sync
generator (U2) to-c rati on of an output signal (HD)responsive to
said control condltug#QGC$ a synchroni zabl e power dissipating
| oad (600) b coupl 6 sai d out put signal (HD) for synchronization and
power generat nd di ssi pati on respon3|ve to said data bus control
condi ti ons. _
| , T >
—i 1 l— t
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