- [y

_SANPLE ‘PULSE GENERATOR FOR -' AUTOVATI C KI NESCC% 8 28 %STET/I
54 . This invention relates to-tel evi sion systemns general |y RS -

pértl chlarly to timing signal generators for generatl ng tinng. puI se,s :

for use in automatic kinescope bias (hereafter, "AKB") contrbl ’

systens.” 1 0 - Tel evi si on receivers and nonitors sonetines enpl oy an
automatic kinescope bias control systemfor automaticall i/{  establishing -
proper bl ack i.nmage repreSSAMPLE RULSE:GENERATOGR FOR : o

AUTOMATIC KINESCOPE BIAS SYSTEM

5  This invention relates to television systems generally and
particularly to timing signal generators for generating timing pulses
for use in automatic kinescope bias (hereafter, "AKB") control
systems. |

10 - Television receivers and monitors sometimes employ an
automatic kinescope bias control system for automatically
establishing proper black image representative current levels for
each electron gun of the kinescope. As a result of this operation,

- pictures reproduced by the kinescope are prevented from being
15 adversely affected by variations of kinescope operating parameters
which may be caused, for example, by component aging or by
: component sensitivity to changes in temperature.
| A conventional AKB control system includes a current
sampling resistor in a kinescope cathode driver amplifier which is
20 coupled to a control amplifier in an AKB feedback control loop for
‘automatically adjusting the kinescope black level. Generally, this is
done by sampling the kinescope drive level during a retrace interval,
- comparing the sample with a reference level and applying a
- correction current to the driver amplifier in a sense to adjust the
25 black level to a desired reference value. If one employs RC timing
elements to generate samples pulses having a given width
determined by one time constant and having a delay relative to the
retrace pulse determined by anothér RC time constant, then there
may be an undesirable tendency for pulse errors to accumulate due to .

30 the use of multiple time constants. Such errors may becaused, for
example, by component variations with temperature, age, humidity,
etc. and may require occasional readjustment to maintain proper
pulse timing. -
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each el ectron gun of the kinescope. As a result of this operation, :
pi- ctures. reproduced by. the kinescope are prevented frombeing 1 5 adversely

af fected -by variations of kinescope operating paraneters whi ch nay be
caused, for exanple, by conponent aging or by conponent sensitivity to
changes in tenperature. A conventional AKB control system

I ncl udes a current sanplin resl sj.or in a kinesco cath driver .
anplifier which fhepresafinyen 6{1“' ‘?ﬂeﬁa%m?‘?@gp&‘%ﬁeﬂa%eqre%ﬁback

control '00AKBrsamp1e§Jﬂ erc@alwrmm i redluder] bensitivity ol ack | evel .

General ly, th| S | s %Yl sanmpl i ng The ki nescope ‘drive |level during a
retrace int€? ﬂﬁém gthe sanple with a reference | evel and

appl yi n§ a genérator inaccerdanceswithh amaspeet ¢ o-
adj ust the I | oys RC
timng 3&&@%@@%@%@ frﬁfh %f‘ffé’fesﬁﬁaféé Wefﬁﬁeléﬁéh‘aw "

det er mi nedI pulse)a ﬁl@gﬁl&h@og E{}@%ﬂ,’g Caﬁ : ;nggirﬁ
retrace pu é&n%fa‘r&' O Width 6hé vereieab tllses ahdnldgierdircuitrymy
be AN Undes enabl ﬁsgg cﬂa¥ £ (Pfu a %gp%rcit%rrsuﬁgn §u GHAKGH B the {'&race
10 pulse, for initiating dlscharge of the capacitor in response to
termination of the retrace pulse and for concurrently producmg an
AKB output pulse having a width (W) determined by the RC time
constant and having a delay time (Td) relative to initiation of said
retrace pulse that is equal to said length (L) of the retrace pulse and
15 thatis independent of the value of the RC time constant.
| Advantageously, the AKB sample pulse delay time, bemg
dependent only on the length of the vertical retrace pulse, effectlvely
"tracks" or follows variations in the retrace pulse and so is
unaffected by parameter variations of the RC components. A further
20 advantage is that the sample pulse width may be controlled with
“analog simplicity" and the pulse width may be increased (for the
same amount of overscan as compared with systems in which both
pulse delay and width exhibit component sensitive delay times)
thereby providing improved AKB control accuracy due to the
25 increased "aperture" or sampling time thus provided. |
The foregoing and further features of the invention are
illustrated in the accompanying drawing wherein:
FIGURE 1 is a block diagram, partially in schematic form, of an
30 automatic kinescope bias (AKB) sample pulse generator used ina
television receiver; and
FIGURES 2 and 3 are timing diagrams illustrating operation -
of the sample pulse generator of FIGURE 1 for two values of a
selected RC time constant associated with the sample pulse
35 generator : :
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3 0 t.he use of mul t i ple time constants. Such errors may be caused, for

exanpl e, by coiponent variations with tenperature, age, humdity, _etc.
and may require occasional readj ust mant to rrai ntai n proper pul se "’
timng. 35 2 The

present i nvent i ofjesrdfbtfGoBrrd QiVBE10" FIGURE iRtIies a switch 12 for

selecting a baseband video signal S1 provided by an auxiliary input .
terminal 14 or a baseband video signal S2 provided by an RF
processing unit 16 having an antenna input terminal 18. Unit 16 may

5 ' be of conventional design including, for example, a tuner, IR
amplifier and video detector for converting the RF input signal S3
applied to terminal 18 to baseband form. The video signal (S1 or S2)
selected by switch 12 is applied to a video processing and matrix unit
20 which produces component video signals RGB and a vertical

10 retrace timing signal S6. Unit 20 may be of conventional design and
may include, illustratively, color demodulation circuitry and control
circuitry for hue, tint, brightness, as well as a matrix for generating
the component color signals R (red), B (blue) and G (green).

The RGB color signals are applied to respective cathodes of a

15 kinescope 22 for display by means of respective kinescope driver
amplifiers. To simplify the drawing, only one kinescope driver -

- amplifier (24) is illustrated. The kinescope 22 may be either of the
direct view type having three cathodes within one tube (as shown) or
it may be of the projection type which employs three separate -

20 kinescopes and an optical system for combnung the respective
images for display. .

Kinescope driver amphﬁer 24 is of conventional design and
includes a cascode connection of a common emitter connected input
transistor 25 and a common base connected output transistor 26. The

25 emitter of transistor 25 is coupled to ground via an emitter resistor

' 27 that, in combination with the load resistor 28 of transistor 26
determines the amplifier gain. A complementary PNP/NPN buffer
amplifier couples the -output signal of transistor 26 to the cathode of

: kinescope 22. Specifically, the conduction paths of PNP transistor 29

30 and NPN transistor 30 are coupled in series between ground 34 and
B+ supply terminal 35. Resistors 31 and 32 in the collector circuits of
transistors 29 and 30, respectively, provide current limiting. Resistor
31 additionally serves, for AKB purposes as a current sensing resistor
as will be explained. To reduce cross-over distortion, a diode 36 is
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AKB Sarrpl e pul se generator having reduced sensitivity to conponent -

variations. 5 "An AKB sanpl e pul se generator in accordance with an
aspect of the invention includes an input for receiving a verti cal
retrace pul se, a further input coupled to an RC timng circuit having .

i routr “Mf’??@m’ éw’d@?e%é‘?mfaﬂ&%?gﬁdu@?rﬁq“ 800 of the-
retrace >1/ Oraﬁ\ﬂ%@r g&@@atﬁ?%qgvg’@r@ﬁggp @ﬁ?g’gg weEero h¢ 45€§;5?3fnse _

tA&B t tterthélabmplezhem ary sutpet n*aksest@rdzwandmdfhmﬁnobrodum ngt ant
" " n n

and havi ng BEGERAY .ﬂi%‘éc%el <£f 9 oUEpHE TR I K Tehy® rathef 700"

pul se tBat thamdeingiof the dpushypulllor complementary emitter foalower t hat-

' s i-ndepen étg‘m dh is Provified by a resistor 33
S e
fol | ows varézghade of Wuhé@cdépé 3¢ eA@ldﬁR)ﬁleﬁﬁetﬁon mayb'Béf}ix‘iﬁhﬁ@d)by
par anet er varl alélgoarf)ssi?des 5(: conmponents. “A further
10 The current sensing resistor 31 is coupled to supply current
samples S4 to an input pin 2 of an AKB integrated circuit 40 having:
an output pin 1 coupled to supply a correction current S5 to the
emitter of the output transistor 26 of the kinescope driver amplifier
_ 24 for adjusting the black level of the component signal B' supplied to
15 the cathode of kinescope 22. |
AKB integrated circuit 40 includes three AKB control loops (a
typical one 42 of which is outlined in phantom) and a sample pulse
generator 60. That portion of generator 60 that is formed on
integrated circuit 40 is also outlined in phantom. To simplify the
20 drawing, only one (42) of the control loops is shown. The other
control leops are identical to loop 42 and are coupled to the
respective red (R) and blue (B) kinescope driver amplifiers in the
same manner as loop 42 is coupled to driver amplifier 24. The AKB
control loop 42 comprises a keyed comparator amplifier 50 coupled
25 to compare the current sample signal 54 with a reference voltage Vr
for controlling a current source 56 that is coupled to pin 1 for
supplying the correction current S5 to driver amplifier 24. Current
adjustments are made during the vertical blanking interval of the
video signal S1 (or 52) by in synchronism with sample pulses SP
30 provided by sample pulse generator 60 as will be described in detail
later. Specifically, in response to the retrace signal pulse S6 applied
to pin 4, the sample pulse generator 60 generates a sample pulse SP
.at the end of the vertical retrace period which closes switch 54
thereby applying a sample reference current produced by current
35 source 52 to the driver amplifier 24. This sample pulse represents a
- reference drive current and is used to determine the actual drive
current to the kinescope. Sampling is done during the vertical

This Sheet Has Been Rep! Iaced o 4




2 O ,advantage is that the sanple pulse width may be controlled with

"anal og sinplicity" and the pulse width may be increased (for the same
amount of overscan as conpared with 'systens in which both pul se del ay
and wi dt h exhi bit corrponent sensitive delay tines) t hereby providing:

ampl i ng ©1terNal 4 e e of e verticaf remaceipEAReh. 9%@%%%?94 catur es.

of the mventtewfemrme fromi ad:tmver( ietuiere nesardamea)ywd:e alg. wher ej i
FIGURE 1 is a bl Pﬂ-

1is A RO %ﬁhﬁ‘ésﬁfﬁ\e -
t el evi si on kinescape caﬁaode cﬁ?\mp%igﬁssmagam agr ans

automati c kj nescope

|1 ust 13t NeofRpBndihg to reférdrice valig: Ny &fd StiSpHesa oniroPdignal f or
o e g% épacgly,:renst sourcedS mtaI sénse to aﬁ]usfi the ateggoﬁ\e ﬁ:ﬁacﬂ Jevdl™ ©
to the desired level. The control signal (a voltage) S7 is smoothed by
means of an integration capacitor 57 coupled to the output of

| amplifier 50 via integrated circuit pin 3.

100 . To briefly summarize the operation described thus far, the
control loop 42 in integrated circuit 40 will reach an equilibrium or
“steady-state" condition in which the correction current S5 supplied

"~ to driver amplifier 24 will be just sufficient to maintain the black level
drive for kinescope 22 at a level determined by the reference voltage

15 . Vrapplied to the amplifier 50. The feedback in this control loop is

- negative and so counteracts any tendency for an undesired change in
the black level which may be due, for example, to component agmg
or to temperature variations.

Timing or sampling pulses SP for switch 54 and keyed
20 comparator amplifier 50 are produced by sample pulse generator 60
| (outlined in phantom). This circuit is coupled to pin 4 of integrated
circuit 42 for receiving a vertical retrace pulse having a given pulse
length L. FIGURES 2 and 3 illustrate the timing of the vertical
retrace pulse (202 in FIG. 2 or 302 in FIG. 3) with respect to the

25 vertical blanking signal (200 in FIG. 2 or 300 in FIG. 3) provided by -
videe processing and matrix unit 20. An RC (resistance capacitance)
timing network 80 is coupled to pin 5 of the integrated circuit 40. The
network comprises a resistor 84 coupled between pin 5 and a source

- of supply voltage +Vcc and a capacitor 82 coupled between pin 5 and

30 asource of reference potential (e.g., ground). Exemplary values for
these elements are 6.8 k-Ohms and .033 micro-Farads, respectively.
These values are selected to provide a time constant (Tc) for the RC
network that is less than the pulse length (L) of the vertical retrace
pulse for reasons that will be discussed later.

35 The remainder of generator 60 includes a pulse formmg
network (62,64,66,68,70 and 72) that is coupled to pins 4 and 5 for
providing the AKB sample pulse SP with a fixed delay time (Td)
relative to initiation of the retrace pulse and independent of the time .

pulse 3 5 g
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3 . The tel evision receiver 10 of FIGURE 1 includes a switch 12 for
sel ecting a baseband video signal Sl provided by an auxiliary input ..

termnal 14 or a baseband video signal S2 provided by an RF processi ng
unit 16 having an antenna input termnal 18. Unit 16 may 5 be of :

conventi ona, ' j i . o ) Lifi "
e s ce g o MU RC Ryl bt A biidth Gy [

nveyst i g .
ter mi nal 18C98t15§i%‘g§?i6%§r1€€ tme ¢opstant gnal (S1 or S2) sel ected by, _
switch 12 i s appMefe peeific ,an@pee%mriaed thietfunctiontof enabRfignhi ch

_produces COER%PEJ‘}Eg Btk GApa&itdr §§Bu1%on hitiitdit 3f the retrace pulse, for

| 5 initiating discharging of the capacitor in response to termination of
the retrace pulse and for concurrently producing the AKB output
sampling pulse SP having a width (W) determined by the RC time
-constant and having a delay time (Td) relative to initiation of the
retrace pulse that is equal to the length (L) of the retrace pulse and is

10 independent of the value of the RC time constant.

The circuit implementation of sample pulse generator 60
includes first (68) and second (66) threshold detectors, each having a
first (+) input coupled to the capacitor 20 (via pin 5), coupled also to a
| charging source (resistor 84) and coupled to a discharge source which

15 here comprises a current source 70 coupled to ground via a switch 72.
The magnitude of the current provided by source 70 is selected to be
greater than the maximum current that can be provided by resistor

84 to capacitor 82 to ensure that when switch 72 is closed the
capacitor will lose charge faster than it accumulates it and so the

20 capacitor voltage will decrease. |

Each of the detectors 66 and 68 includes a second input (-)
coupled to a respective reference voltage source to receive respective
reference voltages VL and VH, wherein the voltage VL applied to
detector 66 is lower than the voltage VH applied to detector 68.

25 Generator 60 also includes a flip-flop 62 having a reset input R
coupled to pin 4 for receiving the vertical reset pulses, havin_g a set
input S coupled to an output of the first detector 68 and having a Q
or true output coupled to a control input of the switch 72. A two
input gate (AND) 64 is provided having a first input coupled to an

30 output of the second detector 66 and having a second input coupled
to the Q output of flip-flop 62 and having an output coupled to
supply the sample pulse SP to the three AKB control loops 42 of
integrated circuit 40. S | _

Importantly, the charging source for capacitor 82 comprises a

35  resistor 84 having a value selected with respect to the value of the
capacitor to provide an RC time constant Tc that is shorter than the
pulse length (L) of the vertical retrace pulse. The reason for this
choice is dramatically illustrated by a comparison of FIGURES 2 and
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1 Oretrace timng signal S6. Unit 20 may be of conventional design and

may include, illustratively, color denodulation circuitry and control _
C|rCU|tryfor hue, tint, brightness, as well as a matrix for generating. -
t he corrponent col or si gnal s R (red) B (blue) and G (green). The

For dispi ay SoyP IGLIRE 7 HLsRaced dpeRiion fhf %55&?5&0{3‘115%&%‘@%?@?0“ ?_
s: Irrpl ify tgmrlﬂg?/\glg,assum hlmikhaﬁgwﬂcgd‘meemon%antasdc%ﬁgmt authes o
i|lustratedy§ trR6s 2. FI 13 {1 Ga¥trhyde

P Hggo et m‘;f*é s RES HIEMRIOR
or ol o0t i on_ OpSTati Wﬁfpe&sci%@@ ﬁfmﬁréﬁé"r"gmm@&(; HmeFanstankis cal
system for Sh@i‘?tél' titah *ﬁhe:pﬁl%@c h L of th@ﬁéﬂléﬂrré%rééé Ise. As will

cascods’ conPeLPrBRIBRd, IR dhioTEnet case.nLEhe HIG ay d and thepyises °
and a comowwidtheW of thetsainple patlse nawdesitably2depeinel mmemm%%{;
conb nat ?L&%ﬁﬁﬁeﬂ@&&%ﬁ @‘*&% Wgﬁéﬁ#@%ﬁ% ¢ time délay

does not depend at all on the RC timing elements. Advantageously,
10 overall timing accuracy is improved since the delay time will always
 coincide exactly with the end of the vertical retrace signal. Because
of this, for a given overscan, one may increase the width W of the
sample pulse as compared with systems where both Td and W
dependent on RC timing elements. This provides greater regulation
15 accuracy for the correction current due to the greater pulse |
| integration time and ensures also that pulse width errors are quite
unlikely to appear outside the blanking interval. This advantage
results because the delay time Td is much greater than the pulse
width and since Td is independent of RC product, variations in the
20 RC product will be unlikely even under the worst case conditions of
moving any portion of pulse SP into the unblanked time interval.
The foregoing will now be illustrated by two examples of
circuit operation, one with an assumed RC time constant that is long
relative to the retrace pulse length L (e.g., as in FIG. 2) and another
25 assuming that the time constant is shorter than L {e.g., as in FIG. 3)
For the former case, reference will be made to FIGURE 2. Wave
form 200 illustrates the vertical blanking interval of the video signal
being processed. Waveform 202 illustrates the vertical retrace pulse
R having a length L that is produced by processor 20. As shown, the
30 positive transition of 202 applies a reset to flip flop 62 causing its Q
(true) output to go low. Concurrently, resetting of flip flop 62 causes
switch 72, the capacitor discharge switch, to open thereby enabling
charging of capacitor 82. Waveform 208 illustrates the capacitor
charging cycle. When the capacitor voltage equals the high threshold
35 value VH, detector 68 will supply a set pulse to the set input'S of flip
flop 62 as shown by waveform 208. Concurrently, the set condition
of flip flop 62 and the high output produced by comparator 66 will
enable gate 64 thus producing the sample pulse SP as shown by
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determ nes the anplifi-er gain. A conplenentary PNP/ NPN buffer

applifjer couples the output signal of tréansistor 26 to the cathode of :

ki nescope 22. Specifically, the conduction paths of PNP transistor 29 3 0
and..NPN transi stor 30 are coupled in series between ground 34 and B+ .

RS e et il Aty dudeny,
31 additi onﬁﬁpﬁgggrﬁs Wﬁlﬁﬁ‘ %cﬁﬁﬁﬂ gtagec{ﬁq' S Y@éﬁ‘%?‘# i
as will be will disabde g&ierﬁeti&mab}omnmnngs&mpuhe SR. dmmmﬂngxy,
4 for this assumed condition of RC>T], both the time delay Td and the:
5 . pulse width W of the sample pulse SP are determined by theRC time
constants involved. |
FIGURE 3 illustrates the dramatic difference that occurs when
the RC time constant is selected to be less than the length L of the
retrace pulse (RC <L). As will be seen, even though nothing other
10 than the time constant value has been changed, the circuit operation
is quite different resulting in a pulse SP having a delay that does not
depend upon the RC time constant.
More specifically, in FIGURE 3 the begmmng of the voltage -
ramp 308 for capacitor 82 begins at the same time as in the previous
15 example. However, since the time constant is much shorter than
previously assumed, the high threshold detector 68 is activated much
earlier and the voltage exceeds VH and even goes into a limiting
condition. The application of a SET input to the flip flop 62 however,
has no effect on it because the retrace signal is still high at the time
20 the output of detector 68 goes high and the reset input over rides the
o set input. Thus, nothing happens at this time until the reset input is
removed from flip flop 62 by termination of the vertical retrace
signal. The flip flop is instantly set at termination of the retrace
signal because the set terminal was high at the time the retrace
25 (reset) signal R is removed. This enables AND gate 64 and
simultaneously closes switch 72 beginning the discharge cycle for
capacitor 82. When the pin 5 voltage reaches the low voltage
reference level VL, detector 66 disables gate 64 thereby terminating
the sample pulse SP. Capacitor 82 will continue to discharge until the
30 - next vertical retrace signal is received. Accordingly, for this condition
" (RC<L) it has been shown that the pulse delay timing is independent
of the RC product and thus not affected by variations in the
component values as might be caused, for example, by temperature,
aging or humidity effects. Moreover, even though the vertical
35 retrace pulse itself may vary, the pulse position of the sample pulse
' will track, so to speak, variations in the vertical retrace pulse and it is
the relative timing which is of importance. Thus, selection of RC<L
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|nterposed bet ween | oad resistor 28 and the coIIector of out put

tranS|stor 26 to generate a 1 Vbe offset voltage between the bases of

t he conpl enentary output transistors 29 and 30 This is not necessary,
of course, of the output driver is "S|ngle ended"” rather t han bei ng of.

e ober " ppradR T R e tad B LR AHPle pulse] fﬁl@*b@men the

emtters oftrac y selatioAShip dvith ﬂmlvrdracal retrage pulse cat hode of

ki nescope 22. Additional protection may be provided by spar k gaps |f
desired. 1 0 - The current sensing resistor 31 is coupled to supply
current . sanpl és S4 to an input pin 2 of an AKB integrated circuit 40
“having - an output pin 1 coupled to supply a correction curr&nt S5 to~
t he emtter of the output transistor 26 of the kinescope driver
anplifier 24 for adjusting the black |evel of the conponent signal B
supplied to 1 5 - the cathode of kinescope 22. : ‘AKB i nt egr at ed
circuit 40 includes three AKB control 1oops (a - typical one 42 of

which is outlined in phanton) and a sanple pul se
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gener I on of generator 60 that is forned on
I pteg mu ﬂ”lm il! g’[s al so outlined i'n phantom To sinplify the 2 0
dr awi of the control loops is shown. The other .
cont.rol |loops are identical to |oop 42 and are coupled to the

respective red (R and blue (B) Kki nesggQAIMSver anplifiers in the

'same manner as loop 42 is coupled to driver anplifier 24. The AKB
control |oop 42 conprises keyed comparator anplifier 50 coupled 2 5 ta.:.
conpare the curr&nAmn Besxn@rylelptﬂse\:genemtoe,f@mmasmgt age Vr for

control ling a cujrRirceCfSior | I a given
suppl y| ng the coéirect lon C réﬁ%d_@?a% ri ver@grrr%‘?bﬁ leé.)haﬁre%{"e'

adj ust ment sP thiur i ng the vertical blanking i nterval of tHhe
vi deo- signal Sl éﬁrRQZhn!m h&WUﬂKhﬂ%hﬁn&%ﬁaﬁﬁ'@@ s‘éﬂ’eéte@i to

P;'?VI decSi by. ig?&’ eher at o Leg%éi Sﬁ{é Bfﬂd | 'i det a‘al 4
er pec | e
to plhn 4, dt he saanp mwmx%e:mnt coapledeoesaiel soumbmd)w saidRC
at the en
Cher oy oA T R e
d) relative to initiation of said retrace pulse and independent
of sa1d time constant of said RC timing network and havmg a width
(W) controlled by said RC time constant.

2. An AKB sample pulse generator, comprising:

15 a source for providing a vertical retrace pulse having a g1ven
- pulse length (L);

a resistor coupled to a source of potential for charging a
capacitor, said resistor and capacitor having a time constant (Tc)
selected to be less than said given pulse length (L) of said retrace

20 pulse; and

output means coupled to said source and to said capacitor for
enabling charging of said capacitor upon initiation of said retrace
pulse, for initiating discharge of said capacitor in response to
termination of said retrace pulse and for concurrently producing an

25 AKB output pulse having a width (W) determined by said time
constant and having a delay time (Td) relative to initiation of said
retrace pulse that is equal to said length (L) of said retrace pulse and-
that is independent of the value of said time constant.
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. ﬂ iver anplifier 24. This sanple pul se represents a
refere mH l” 3, ,and is used to determ ne the actual drive .

current to % he khnescope. Sanpling is done during the vertical

5 i nt

erval at the end of the vertical retrace perlod in order to av0|d

interference fr t i ghal s.
Ampl i fier 50, kg(nlgﬁ Aﬁgas Wh%gter ﬁg}%g '?he

ki nescope

Sot hodirst and secen detictors: Rach havinga Hest iMphdi ng. -

to ref er encouplddte akapadtorpedupled toenthatginigsalirce and coupled to a

5

10

15

20

25

30

35

described with reference to the accompanying drawings.

discharge source, each detector having a second input coupled to a
respective reference voltage source; a

a first logic element having a first control input coupled to a
source of vertical retrace pulses, having a second control input -
coupled to an output of said first detector and having an output
coupled to a control input of said discharge source;

a second logic element having a first control input coupled to
an output of said second detector and having a second control input
coupled to said output of said first logic element, and having an
output for providing an AKB sample pulse; and wherein:

said charging source comprises a resistor selected with said
capacitor to provide an RC time constant (Tc) that is shorter than the
pulse length (L) of said vertical retrace pulse.

4. An AKB sample pulse generator, comprising:

first and second threshold detectors, each having a first input
coupled to a capacitor, coupled to a charging source and coupled to a
discharge source, each detector having a second input coupled to a
respective reference voltage source;

a flip-flop having a first control input coupled to a source  of
vertical retrace pulses, having a second control input coupled to an
output of said first detector and having an output coupled to a
control input of said discharge source; |

a two input gate having a first input coupled to an output of
said second detector, having a second input coupled to said output of
said flip-flop, and having an output for providing an AKB sample -
output pulse; and wherein:

said charging source comprises a resistor selected with said
capacitor to provide an RC time constant (Tc) that is shorter than the
pulse length (L) of said vertical retrace pulse.

5. .An AKB sample pulse detector substantially as herein
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S7 tqQ current sour ce 56 in a sense to adjust the kinescope black Ievel
te the ‘desired | evel. \The control signal (a voltqge) S7 i s snoot hed: by

nmeans ‘of .an |ntegrat|on capacitor 57 coupl ed i '
anplifier 50 via integrated circuit pin 3. 1 %% E? ?ry suﬁnﬁ?sﬂécr

t he operation described thus far, the . cagntrol loop 42 in integrated ?
circuit 40 will reach an eqU|I|br|un10r eady-state™ condition in —%
whi ch the correction current S5 supplied "to driver anplitirer 24 Wlie.
be just sufficient to maintain the bl ad3exast drive for kinescope 22

at a level determ ned by the reference voltage 15 Vr-applied to the
~anplifier 50. The feedback in this, confrol ative and so
counteracts any tendency ‘%‘B’? rha%%%i %Fbe’i:%*a‘?fgeé% Automaqi brack | evel

which may be due, for exanple, t#inespopenBiagi 8gstem .or to tenperature

vari ations. Timng or sanpling pulses SP for switch 54 and
keyed 2 O conparator anplifier 50 are produced by sanple pul se generator
60 (outlined in phantom). This circuit is coupled to pin 4 of

igintv ggrgL lege. | cotftiddlVidi Ay TEF LT 14 Nth AMETddiAle TRITAL i SE LAY NY @
‘enables charging of a capacitor 82 upon initiation of a '
vertical retrace'puise 56, initiates discharge of the
capacitor in response to termination of the retrace '

. pulse and concurrently produées an AKB output pulse (SP)
having a width (W) detérmined by an RC time constant and
.having.a delay time (Td) relative to initiation of the
retrace puise that is equal to the length (L) of the
retrace pulse and that is independent of thé value of
the RC time constant. The AKB sample pulse delay time
tracks variations, if any, of the retrace pulse and is

) unaffected by parameter variations of the RC compoqehts.
“The sample pulse width can be controlled with increased

_ uagperture® or sampling time.
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Iength L. FIGURES 2 and 3 illustrate the t|n1ng of the vertical _
retrace pulse (202 in FIG 2 or 302 in'FIG 3) with respect to the 25
vertlcal_blanklng si-gnal (200 in FIG -2-or 300 in FIG 3) provided by
vi deo processing and matrix unit 20. An RC (resistance capacitance)
timng network 80 is coupled to pin SeZy the integrated circuit 40. The
network conprises a resistor 84 coupl 4getmeen pin 5 and a source . oFa_
supply voltage +Vcc and a capacitor 82 coupl ed between pin 5 ahd 3 0 a.
source of reference potential (e.g., ground). Exenplary values for

t hese elenents are 6.8 k-Ohns and . 033 m cr o- Farads, respectively.

These val ues are selected to provide a tinme constant (Tc) for the RC

net wor k t hat L@hless alhan the-putse-ren 'tt).of the vertical Reiface
pul se for reasens thapy 15 be35di g&ﬁ ater r‘243 5 The r nder of
generator 60 i-nclud | sk_f° netmork (62 64, 66,468, VYO and
72) that is couple ?35'. iprovi di_n h hnpl e
pulse SP with a f i me ral at hwe |n|t|at|oﬁ of the
retrace pulseA%ﬁd_ SiNBdnt o ' ROvers
N i ) —
S1 : A N
14 ' 1 B’ . :
o LswicH [, i >
M~ ¢S12. ! 29 33:
' VIDEQ PROC. ‘ 1
_ AND MATRIX | -} ?
VERT.| R |G lB ; :
RETRACE | . ‘ : .
6| DRVERS §
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§ e
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B A wre| |
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: 56— :i GEN R CLOSE = :
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. 6 N ~ constant of the RC timng network and having a width (W

cont rolled by the RC tine constant. More specifically, unit 60
prov1 des the functioen of enabling chargl ng of the capacitor 82 upon .
initiation of the retrace pulse, for initiating discharging of the -
capacitor in response to ternination oi/z the retrace pul se and for .
concurrent |y produm ng the AKB out put : ' : '-_'

' ]
| VERTICAL BLANKING 200~
— | — 202~ :
VERT.RETRACE (R)
g 206~
. | T
VIMING 203M
-—uWH——
SAMPLE PULSE ~ Td
| | 10—
- TIME |
VERTICAL BLANKING 300~
— L - 302~ |
VERT.RETRACE (R)
0 . 304\
S - I
| | Te<l —
|viiving 308\“/ LIMITING ;\\Vﬂ:"j
SAMPLE PULSE ; Td _
310—

TIME
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4602027 T
Sanpling pulse SP having a wwdth (W .determ ned by the RC tine 1963 -
constant and having a delay tine (Td) relative to initiation of the
retrace pulse that is. equal to the. length (L) of the retrace pulse and.is 1

0 independent of the value of the RC ti-ne.constant. ‘ The
circuit inplenentation of sanple pul se gengrator .60 I ncl udes first
(68) and second (66) threshold detectors, each having a first (+)

i nput coupl ed to the-capaci tSAMPLEPULSE GENEBATOR HQR to a

charging source (resistor AYTONATIHIPKENESCOPE BINS $YSPEME Which 1 5
here conprises. a current source 70 coupled to ground via a swtch 72.

The magni tude of the current provided by source 70 is selected to be
greater thad the maxisninyention relates tatelevigionwdyséents genearalypand 84
to capacitor 8ZpiftiQilawletd ; | | imin Lt or
will |ose chargg f'g%;eer )fpgﬁ‘%ﬂ%?@% ?x&r&i@gfs;%(gg ggﬁ,,i@téégotlmégé ci ??FF
voltage will decPerdell automatic nesgope Jias (betealter, ) SpB i ncl udes

a second i nput fystems. coupled to a respective reference voltage source
to receive respective reference voltages VL and VH, wherein the
vol tage VL

13PP! 189 “Pelevision receivers and monitors sometimes employ an
automatic kinescope bias control system for automatically
establishing proper black image representative current levels for
each electron gun of the kinescope. As a result of this operation,
pictures reproduced by the kinescope are prevented from being

15 adversely affected by variations of kinescope operating parameters
which may be caused, for example, by component aging or by
component sensitivity to changes in temperature.

A conventional AKB control system includes a current

sampling resistor in a kinescope cathode driver amplifier which is

20 coupled to a control amplifier in an AKB feedback control loop for
automatically adjusting the kinescope black level. Generally, this is
done by sampling the kinescope drive level during a retrace interval,
comparing the sample with a reference level and applying a
correction current to the driver amplifier in a sense to adjust the

25 black level to a desired reference value. If one employs RC timing
elements to generate samples pulses having a given width ,
determined by one time constant and having a delay relative to the
retrace pulse determined by another RC time constant, then there
may be an undesirable tendency for pulse errors to accumulate due to

30 the use of multiple time constants. Such errors may be caused, for
example, by component. variations with temperature, age, humidity,
etc. and may require occasional readjustment to maintain proper
pulse timing,. '

35
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.detector 66 is lower than the voltage VH applied to detector 68. 2 5
Generator 60 also includes a flip-flop 62 having a reset .input R

coupled to pin 4 for receiving the vertical reset pulses, having a.set .. -
i nput .S coupl ed to. .an. output of.the first detector 68 and having a Q

or true output coupled to a control input of the switch 72. Atwo

I nput gate (AND) 64 is provided having a first input coupled to an 3 0

out put of the second detector 66 and haV|2ng a second i nput coupl ed to

the Q output of fliPhélprBsért Riertadh Mddarecead BYMEEHR éﬁtﬂetﬂeed for aguppl y

circurt 40, iﬁpa*lf"?‘%&%éﬁa%%f Raviikrof L BEpsttivity tapaci cor B2

conprises a 3COMPARERL VAriR4iaNs/i ng a val ue selected with respect to the
val ue of tig -~ AnpAKB saniplepyelse penepatd? ihi atcozdanice Withcark aspedts

B e
FI GURES 2 and pulse, a further input couple ci to an)i{ C timing c1rcu1t aving a time
constant less than the width of the vertical pulses and logic circuitry
for enabling charging of a capacitor upon initiation of the retrace
10 pulse, for initiating discharge of the capacitor in response to
termination of the retrace pulse and for concurrently producing an
AKB output pulse having a width (W) determined by the RC time
constant and having a delay time (Td) relative to initiation of said
retrace pulse that is equal to said length (L) of the retrace pulse and
15 thatis independent of the value of the RC time constant.
Advantageously, the AKB sample pulse delay time, being
dependent only on the length of the vertical retrace pulse, effectively
"tracks" or follows variations in the retrace pulse and so is
unaffected by parameter variations of the RC components. A further
. 20 advantage is that the sample pulse width may be controlled with
"analog simplicity” and the pulse width may be increased (for the
same amount of overscan as compared with systems in which both
pulse delay and width exhibit component sensitive delay times)
thereby providing improved AKB control accuracy due to the
25 increased "aperture” or sampling time thus provided.
The foregoing and further features of the invention are
illustrated in the accompanying drawing wherein:
FIGURE 1 is a block diagram, partially in schematic form, of an
30 automatic kinescope bias (AKB) sample pulse generator used in a
television receiver; and _ |
FIGURES 2 and 3 are timing diagrams illustrating operation
of the sample pulse generator of FIGURE 1 for two values of a
selected RC time constant associated with the sample pulse
35 generator.
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3. FIGURE 2 illustrates operation of the sanple pul se generator under
the assunption that the RC tinme constant is |onger than the - pul se
length L of the vertical retrace -pulse 202. FIGURE 3 illustrate _ ,
operation for the desired condition wherein the RC tine constant .is 5 .
shorter than the pulse length L.of the vertical retrace pulse. - As w |

be explained, in the forner case, both 8he tine delay Td and the pul se

wdih Wor Lhe ol RSSaniesi ot o denaat gL 1E LS LR 1o for
: selecting a baseband video signal S1 provided by an auxiliary input
terminal 14 or a baseband video signal 52 provided by an RF
processing unit 16 having an antenna input terminal 18. Unit 16 may
5 be of conventional design including, for example, a tuner, IR
amplifier and video detector for converting the RF input signal 53
applied to terminal 18 to baseband form. The video signal (S1 or 52)
selected by switch 12 is applied to a video processing and matrix unit
20 which produces component video signals RGB and a vertical
10 retrace timing signal S6. Unit 20 may be of conventional design and
may include, illustratively, color demodulation circuitry and control
circuitry for hue, tint, brightness, as well as a matrix for generating
the component color signals R (red), B (blue) and G (green).
The RGB color signals are applied to respective cathodes of a
15 kinescope 22 for display by means of respective kinescope driver
amplifiers. To simplify the drawing, only one kinescope driver
amplifier (24) is illustrated. The kinescope 22 may be either of the
direct view type having three cathodes within one tube (as shown) or
it may be of the projection type which employs three separate
20 kinescopes and an optical system for combining the respective
| images for display. .
Kinescope driver amplifier 24 is of conventional design and
includes a cascode connection of a common emitter connected input
transistor 25 and a common base connected output transistor 26. The
25 emitter of transistor 25 is coupled to ground via an emitter resistor
27 that, in combination with the load resistor 28 of transistor 26
determines the amplifier gain. A complementary PNP/NPN buffer
amplifier couples the output signal of transistor 26 to the cathode of -
kinescope 22. Specifically, the conduction paths of PNP transistor 29
30 and NPN transistor 30 are coupled in series between ground 34 and
B+ supply terminal 35. Resistors 31 and 32 in the collector circuits of
transistors 29 and 30, respectively, provide current limiting. Resistor
31 additionally serves, for AKB purposes as a currént sensing resistor
as will be explained. To reduce cross-over distortion, a diode 36 is
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,does not depend at all on the RC tinming el enents. Advantageously, .1 0
overal|l timng accuracy is inproved since the delay time will almays
coincide exactly with the end of the vertical retrace signal. Because -
of this, for a given overscan, .one may increase the width Wof the

sanpl e pulse as conpared with systens where both Td-and W . dependent
on RCtimng elenents. This provides greatef regulation 1 5 accuracy for

th t t d
eneur o6 ol so_t nartssdberfeds ol FEJiEloriH 26d the coll GEbFbLEPYE T2 A"
out si de the bl arfmﬂ@sm%@ {agenerate @dv‘éhe Litset voltageebaiwgerbéba@@éeﬁ Q&
delay tinme Td i sthmnﬂmplaatentartyrmtptluetranbrseors 29 andi 30. M ieds siotce Td is

i ndependent  of ﬁxytof c‘(ﬁl{ﬂs@tbP&? ﬂtf)ﬁ?d?u%r 15058{%%9&{&%'}&3% .

unli kely even under gas ortion
of pul se SP Snt 3 b‘ﬁ‘ﬁ”& %ﬁ% ﬁaré e?W/S@mP ementary emlﬂfg' @M@i
wi Il now be il uypesasshdmwnt wbreweplpmterfnonzsprcwnedl by aresistond3 one

with an assuned d%ﬁ l'eﬁeoé{WE?ér@me ftei'§ of 1stors 29 and 30 ﬁnHQHerlﬂu"qu) ace

pul se length L (
Pine constant | <athoed¥ s ktlﬂﬁ‘?FqP pF%tecgl)on may be pgowdaed {’Y
spark gaps if desue
10 The current sensing resistor 31 is coupled to supply current

samples S4 to an input pin 2 of an AKB integrated circuit 40 having

an-output pin 1 coupled to supply a correction current S5 to the

emitter of the output transistor 26 of the kinescope driver amplifier

24 for adjusting the black level of the component signal B’ supplied to
15 the cathode of kinescope 22.

' AKB integrated circuit 40 includes three AKB control loops (a
typical one 42 of which is outlined in phantom) and a sample pulse
generator 60. That portion of generator 60 that is formed on
integrated circuit 40 is also outlined in phantom. To simplify the

20 drawing, only one (42) of the control loops is shown. The other
control loops are identical to loop 42 and are coupled to the
respective red (R) and blue (B) kinescope driver amplifiers in the
same manner as loop 42 is coupled to driver amplifier 24. The AKB
control loop 42 comprises a keyed comparator amplifier 50 coupled

25 to compare the current sample signal S4 with a reference voltage Vr
for controlling a current source 56 that is coupled to pin 1 for
supplying the correction current S5 to driver amplifier 24. Current
adjustments are made during the vertical blanking interval of the
video signal 51 (or S2) by in synchronism with sample pulses SP

30 provided by sample pulse generator 60 as will be described in detail
later. Specifically, in response to.the retrace signal pulse S6 applied
to pin 4, the sample pulse generator 60 generates a sample pulse SP
at the end of the vertical retrace period which closes switch 54
thereby applying a sample reference current produced by current

35 source 52 to the driver amplifier 24. This sample pulse represents a
reference drive current and is used to determine the actual drive
current to the kinescope. Sampling is done during the vertical
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For -the fornmer case, reference will be made to FIGURE 2. Wave form
200 illustrates the vertical blanking interval of the video signal

bei ng processed. - Waveform 202 illustrates the vert.ijcal retrace.pul se
R:.having a length L that is produced by processor 20. As shown, the 3 0
positive transition of 202 applies a reset to flip flop-62 causing its Q
(true) output to go low Concurrently, reébttlng of flip flop 62 causes

switch 72, the capacitor: disc switch tooenthreb |

chargi ng of capH&quM?lt%che\/ﬁQ ﬂqu\eZYﬁqqal'l GeH Ay é’fq(h 8‘8?611% aV¥ld
chargi ng cycl e: iMezference ¢eqracadtive Qpictug@re;qmlem@h@ehv QBigAei d 3 5
val ue VH, detector 6 hheﬁggﬂké/yéa boithBWa k(pﬁ]g@&letdetanmﬁné’s gfthél i p

fip izogsGghg%E‘%{Fé:\é%Yg‘iﬁhﬁfi&ﬁurﬁ?’a é%gﬁ%%‘ 9 ﬁ@g?%?h%%%%' o °f
enabl e gate $4 chmesposdingig referengepraltage Ve §§p ntrol signal
- S7 to current source 56 in a sense to adjust the kinescope black level
to the desired level. The control signal (a voltage) S7 is smoothed by
means of an integration capacitor 57 coupled to the output of
amplifier 50 via integrated circuit pin 3.

10 To briefly summarize the operation described thus far, the
control loop 42 in integrated circuit 40 will reach an equilibrium or
"steady-state” condition in which the correction current S5 supplied
to driver amplifier 24 will be just sufficient to maintain the black level
drive for kinescopé 22 at a level determined by the reference voltage

15 Vrapplied to the amplifier 50. The feedback in this control loop is
negative and so counteracts any tendency for an undesired change in

~ the black level which may be due, for example, to component aging
or to temperature variations.
Timing or sampling pulses SP for switch 54 and keyed

20 comparator amplifier 50 are produced by sample pulse generator 60
(outlined in phantom). This circuit is coupled to pin 4 of integrated
circuit 42 for receiving a vertical retrace pulse having a given pulse
length L. FIGURES 2 and 3 illustrate the timing of the vertical
retrace pulse (202 in FIG. 2 or 302 in FIG. 3) with respect to the

25 vertical blanking signal (200 in FIG. 2 or 300 in FIG. 3) provided by

| videe processing and matrix unit 20. An RC (resistance capacitance)
timing network 80 is coupled to pin 5 of the integrated circuit 40. The
network comprises a resistor 84 coupled between pin 5 and a source
of supply voltage +Vcc and a capacitor 82 coupled between pin 5 and

30 asource of reference potential (e.g., ground). Exemplary values for
these elements are 6.8 k-Ohms and .033 micro-Farads, respectively.
These values are selected to provide a time constant (Tc) for the RC
network that is less than the pulse length (L) of the vertical retrace
pulse for reasons that will be discussed later. |

35 The remainder of generator 60 includes a pulse forming
network (62,64,66,68,70 and 72) that is coupled to pins 4 and 5 for
providing the AKB sample pulse SP with a fixed delay time (Td_)
relative to initiation of the retrace pulse and independent of the time
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8 - waveform 210 . At that tinme switch 72 will close thereby

di schar gi ng capacitor 82. Wen the capacitor voltage reaches VL the
det ect or 66 wi-ll disable gate 64 thereby termnating the pulse SP.
Accordingly, for this assumed condition of . RC>T1,. both the tinme delay
Td and the -5 pulse width Wof the sanple pulse SP are determ ned hy the

I RC tine constants invol ved. - FIGURE 3 illustrates the
dramatic difference that occurs when ¢ the RCtinme constant is selected -

to be less than the length L of the

seen, even thoughstant b fide R eimihgdnetéik 4@ Halvilieg @OoRsdwyal ue has been

retrace pulse (RC < L). As will

be

changed, the cipaHo egp@;ﬁt‘é’@ time cbi tngte different resulting in a pul se
t does. no ]

SP having a delay t

10

15

20

25

30

35

. ) end ,upon the RC tine nst ant .
ore specifically, unit ro&deg tﬂe function of ena% ing

charging of the capacitor 82 upon initiation of the retrace pulse, for
initiating discharging of the capacitor in response to termination of
the retrace pulse and for concurrently producing the AKB output
sampling pulse SP having a width (W) determined by the RC time
constant and having a delay time (Td) relative to initiation of the
retrace pulse that is equal to the length (L) of the retrace pulse and is
independent of the value of the RC time constant.

The circuit implementation of sample pulse generator 60
includes first (68) and second (66) threshold detectors, each having a
first (+) input coupled to the capacitor 20 (via pin 5), coupled also to a
charging source (resistor 84) and coupled to a discharge source which
here comprises a current source 70 coupled to ground via a switch 72.

‘The magnitude of the current provided by source 70 is selected to be

greater than the maximum current that can be provided by resistor
84 to capacitor 82 to ensure that when switch 72 is closed the
capacitor will lose charge faster than it accumulates it and so the
capacitor voltage will decrease.

Each of the detectors 66 and 68 includes a second input (-)
coupled to a respective reference voltage source to receive respective
reference voltages VL and VH, wherein the voltage VL applied to
detector 66 is lower than the voltage VH applied to detector 68.
Generator 60 also includes a flip-flop 62 having a reset input R
coupled to pin 4 for receiving the vertical reset pulses, having a set
input S coupled to an output of the first detector 68 and having a Q
or true output coupled to a control input of the switch 72. A two
input gate (AND) 64 is provided having a first input coupled to an
output of the second detector 66 and having a second input coupled
to the Q output of flip-flop 62 and having an output coupled to
supply the sample pulse SP to the three AKB control loops 42 of
integrated circuit 40.

~ Importantly, the charging source for capacitor 82 comprises a
resistor 84 having a value selected with respect to the value of the
capacitor to provide an RC time constant Tc that is shorter than the
pulse length (L) of the vertical retrace pulse. The reason for this
choice is dramatically illustrated by a comparison of FIGURES 2 and
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More specifically, in FIGURE 3 the beginning of the vol tage ranp 308
for capacitor 82 begins at the same time as in the previous 1 5 .exanple.

However, since the tinme constant is nuch shorter than. . preV|oust .
assuned, the hi'gh threshold detector 68 is activated much earlier and.
t he voltage exceeds VH and even goes into a linmiting condition. The
application of a SET input to the flip flop 62 however, - has no effect:
on it because the retrace signal is stillzhigh at the tine 2 0 the output
of detector 68 goes high and the reset input over rides the set input.

Thus, nothi ng HapRERsRBR ﬂménatrerm) '1Iont(hfemce§@xtnp'mmmsé generatorenoved
from flip flop 84, éSE Acgw tﬂét@ ReRE e ﬁanasgq ?sCﬁmger thghdl - The
|pflop|5|nsa ermn ? ghal
because the sePU Sér ﬁrgga t’l?éfatcffrfﬁvl lsge tr@é 3 illusiiate)
signal R is reopemtiol fmst}mwdbi;nfedmkﬂhdgaba wheaeith the RCstimd t@mtans is/

¢l oses switgeh Jl?oﬁﬁﬂtm{ﬁ B AIOGS €€ VRrdiod] retrace When
the pin 5 volt ; Soth rfceg?ﬂ péet ect or
66 disables ga %lﬂsa MRS F?ﬁg ot t}f‘ﬁé"g‘ Baci tor .
82 will conti nu@dtlmmm cthausgmmhtpmlse mardesirably depend upon the RC ming
elements. However, in the latter case (FIGURE 3) the time delay Td
does not depend at all on the RC timing elements. Advantageously,
10 overall timing accuracy is improved since the delay time will always
coincide exactly with the end of the vertical retrace signal. Because
of this, for a given overscan, one may increase the width W of the
sample pulse as compared with systems where both Td and W
dependent on RC timing elements. This provides greater regulation
15 accuracy for the correction current due to the greater pulse
integration time and ensures also that pulse width errors are quite
unlikely to appear outside the blanking interval. This advantage
results because the delay time Td is much greater than the pulse
width and since Td is independent of RC product, variations in the .
20 RC product will be unlikely even under the worst case conditions of
moving any portion of pulse SP into the unblanked time interval.
The foregoing will now be illustrated by two examples of
circuit operation, one with an assumed RC time constant that is long
relative to the retrace pulse length L (e.g., as in FIG. 2) and another
25 assuming that the time constant is shorter than L (e.g., as in FIG. 3)
For the former case, reference will be made to FIGURE 2. Wave
form 200 illustrates the vertical blanking interval of the video signal
being processed. Waveform 202 illustrates the vertical retrace pulse
R having a length L that is produced by processor 20. As shown, the
30 positive transition of 202 applies a reset to flip flop 62 causing its Q
(true) output to go low. Concurrently, resetting of flip flop 62 causes
switch 72, the capacitor discharge switch, to open thereby enabling
charging of capacitor 82. Waveform 208 illustrates the capacitor
charging cycle. When the capacitor voltage equals the high threshold
35 wvalue VH, detector 68 will supply a set pulse to the set input S of flip
flop 62 as shown by waveform 208. Concurrently, the set condition
of flip flop 62 and the high output produced by comparator 66 will
enable gate 4 thus producing the sample pulse SP as shown by
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'3 Q next vertical retrace signal is received, Accordingly, for this
condition (RC<L) it has been shown that the pulse delay timng is

i ndependent of the RC product and thus not affected by-variations in
the conponent val ues as night .be caused, for exanple, by tenperature,
aging or humdity effects. Moreover, eve® though the vertical 3 5 retrace
pul se itself may vary, the pulse position of the sanple pul se Wl
track, so to spsedormaliat mn&atmx&i@%w&l’chlZiabvltleztloe@ehe)m&yedmharﬁmg

the relative Ebﬁ‘a@ﬁoY"@QCWhéan\e' éH}SH&?&F@oltZ@H%aEEEé’VL PRe &
. will disable gate 64 thereby terminating the pulse SP. Accordingly,
for this assumed condition of RC>T], both the time delay Td and the
5 pulse width W of the sample pulse SP are determined by the RC time
constants involved.

FIGURE 3 illustrates the dramatic difference that occurs when
the RC time constant is selected to be less than the length L of the
retrace pulse (RC < L). As will be seen, even though nothing other

10 than the time constant value has been changed, the circuit operation
is quite different resulting in a pulse SP having a delay that does not
depend upon the RC time constant.

More specifically, in FIGURE 3 the beginning of the voltage
ramp 308 for capacitor 82 begins at the same time as in the previous

15 example. However, since the time constant is much shorter than
previously assumed, the high threshold detector 68 is activated much
earlier and the voltage exceeds VH and even goes irito a limiting
condition. The application of a SET input to the flip flop 62 however,
has no effect on it because the retrace signal is still high at the time

20 the output of detector 68 goes high and the reset input over rides the
set input. Thus, nothing happens at this time until the reset input is
removed from flip flop 62 by termination of the vertical retrace
signal. The flip flop is instantly set at termination of the retrace
signal because the set terminal was high at the time the retrace

25 (reset) signal R is removed. This enables AND gate 64 and
simultaneously closes switch 72 beginning the discharge cycle for
capacitor 82. When the pin 5 voltage reaches the low voltage
reference level VL, detector 66 disables gate 64 thereby terminating
the sample pulse SP. Capacitor 82 will continue to discharge until the

30 next vertical retrace signal is received. Accordingly, for this condition
(RC<L) it has been shown that the pulse delay timing is independent °
of the RC product and thus not affected by variations in the
component values as might be caused, for example, by temperature,
aging or humidity effects. Moreover, even though the vertical

35 retrace pulse itself may vary, the pulse position of the sample pulse
will track, so to speak, variations in the vertical retrace pulse and it is
the relative timing which is of importance. Thus, selection of RC<L
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provi des the further advantage of the sanple pulse exhibiting a tracking
rel ati onship with the vertical retrace puI se.

10 .- . CLAI M5 . 1. An AKB sanpl e-
pul se gener at or, conprising: a source for providing a verti.cal
retrace pulse having a given -5 pul se | efigt h; an RC timng

network having a time constant (Tc) selected to
provides the further advantage of the sample pulse exhibiting a
tracking relationship with the vertical retrace pulse. |
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be hes§‘rhaﬁ—sapd_gL1§Q_Eylse l ength (L) of said retrace® pul se; and

a pulse CIrCUIt coupled to said source and to said RC net wor k
for pro ﬂyag | e .pul se having a fixed.delay. 1 0 tinme (Td).. i
relative*toc f said retrace pul se and i ndependent . of sald
time constant of sald RC timing network amd having a w dth (W
controlled by said RC tine constant. 2. An AKB sanpl e pul se
generator, conprising: 15 a source_for providing a vertical retrace
pul se having a given pul se | ength GBRAIMS ‘a resistor coupled
to a source of potential for charging a .capacitor, said resistor and

Gi ven pul se 1 ength (L %%B%%eﬁgéé&ezsﬁn&@ pEizphistfig: eos thef Pl
means coupled to sa I P vigdingiajverti ,qe&;aq%pusehag%@ Byen
chargi ng ofssal th;r upon initiation of said retrace pul se, for

initiating di SChar 9 Chfing?RBEWbIL HAVihEPRIRE dohstant (Tc) selected to
be less than said given pulse length (L) of said retrace pulse; and
a pulse forming circuit coupled to said source and to said RC
network for providing an AKB sample pulse having a fixed delay
10 time (Td) relative to initiation of said retrace pulse and independent
of said time constant of said RC timing network and having a width
(W) controlled by said RC time constant.

2. An AKB sample pulse generator, comprising:

15 a source for providing a vertical retrace pulse having a given
pulse length (L);

a resistor coupled to a source of potential for chargmg a
capacitor, said resistor and capacitor having a time constant (Tc)
selected to be less than said given pulse length (L) of said retrace

20 pulse; and

output means coupled to said source and to said capacitor for
enabling charging of said capacitor upon initiation of said retrace
pulse, for initiating discharge of said capacitor in response to
termination of said retrace pulse and for concurrently producing an

25 AKB output pulse having a width (W) determined by said time
constant and having a delay time (Td) relative to initiation of said
retrace pulse that is equal to said length (L) of said retrace pulse and
that is independent of the value of said time constant.
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Jterm nat i on—of—sai-e¢—retrace pul se and for concurrently producing an 2 5

AKB out put p th (W determned by said tine const ant
and havrng \‘mﬁ 1’3‘ relative to initiation of said " ‘retrace -
pul se that ength (L) of said retrace pul se and t hat -

IS independent of the value of said tinme gpnstant. - ' 3.

An AKB sanpl e pul se generator, conpri si ng first and second

t hreshol d det ect or s3. Aac,hnfﬁsaﬁg)la pulsetgenepator, compngphgd to a capacitor,
e

coupled to a chargi g SO $BcAAL G268 H@téktors, each having a first input
coupled to a capacitor, coupled to a charging source and coupled to a
discharge source, each detector having a second input coupled to a
5 respective reference voltage source;

a first logic element having a first control input coupled to a
source of vertical retrace pulses, having a second control input
coupled to an output of said first detector and having an output
coupled to a control input of said discharge source;

10 a second logic element having a first control input coupled to
an output of said second detector and having a second control input
coupled to said output of said first logic element, and having an
output for providing an AKB sample pulse; and wherein:

said charging source comprises a resistor selected with said

15 capacitor to provide an RC time constant (Tc) that is shortér than the
pulse length (L) of said vertical retrace pulse.

4. An AKB sample pulse generator, compnsmg
first and second threshold detectors, each havmg a first mput
20 coupled to a capacitor, coupled to a charging source and coupled to a
discharge source, each detector having a second input coupled to a
respective reference voltage source;

a flip-flop having a first control input coupled to a source of
vertical retrace pulses, having a second control input coupled to an

25 output of said first detector and having an output coupled to a
control input of said discharge source;

a two input gate having a first input coupled to an output of
said second detector, having a second input coupled to said output of
said flip-flop, and having an output for providing an AKB sample

30 output pulse; and wherein:

said charging source comprises a resistor selected with said
capacitor to provide an RC time constant (Tc) that is shorter than the
pulse length (L) of said vertical retrace pulse.

35 5. An AKB sample pulse detector substantially as herein
described with reference to the accompanying drawings.
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di secharge source, each detector having a second input coupled to a 5
respective reference voltage source; . - @ i a first logic el enent
having a first control input coupled to a source of vertical retrace
pul ses, having a second control input . coupled to an out put. of said
first detector and having an out put . coupled to a control input of said
di scharge source; 1 0 a secord | ogi c el enent having a first control

i nput coupled to an out put of said second detector and having a second

control input couplpsh i opses el QetipRATOR Sek dabToMATIOgI C el enent, and

havi ng an out put Tor provgfypcePs AXBnSagpseerul se; and wherein:
sai d charging source conprises a resistor selected with said 1 5 capacitor

to provide an RC tine constant (Tc) that is shorter than the pul se

| ength (L) of said vertical retrace pul se. " 4. An AKB sanpl e
pul se generator, conprising: - ' first and second threshold
detectors, each having a first input 2 O coupled to a capacitor, coupled to
a chargi ng source and coupled to 3ABSTRACT

Control =ircuitry Gb, in an AKB sample pulse generator,

- enables charging of a capacitor 82 upon initiation of a
vertical retrace pulse 86, initiates discharge of the
capacitor in response to termination of the retrace '
pulse and concurrently produces an AKB output pulse (SP)
having a width (W) determined by an RC time constant and
having a delay time (Td) relative to initiation of the
retrace pulse that is equal to the lehgth (L) of the
'retrace pulse and that is independent of the value of
the ﬁC time constant. The AKB sample pulse delay time_
tracks variations, if any, of the retrace pulse and is
unaffected by parameter variations of the RC components.
The sample pulse width can be controlled with increased

"aperture’ or sampling time.
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di seharge source, each detector having a second input coupled to a

respective reference voltage source; a flip-flop having a first
control input coupled to a source of vertical retrace pul ses, having a
second control input coupled to an 2 5 output of said first detector and
havi ng an out put coupled to a control input of said discharge source;
a two input gate having a first input kBpled to an out put of said
second detector, having a second i nput coupled to said output of sai d
flip-flop, and having an output for providing an AKB sanple 3 0 out put

pul se; and wherein: sai d chargi ng source conprises a resistor
selected wi-th said capacitor to provide an RC tine constant (Tc) that
is shorter th t he anT pul-se-tengtir-Cky-of-said vertical retrage pul se.

35 5 An AKB sampy e pul $e3slet BEMIlbst anitaf |y as herein
described with refeéérﬁé oithe. adt i ng diaw ngs.
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