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This Tnvention concerns a clanping circuit which operates with r

vi deo si-gnal processing circuit 5 including neans for peaking the video
signal ;and which is stabilized agai ngt. oscillation. i's known that the

response of -a video signal . proce55|n syste such as found in a tel evision
~receiverl can be subjectivel |ﬁﬂﬁﬁﬁ§PtﬁP34§§N§a e slope or 10-
."steepness" of vjdeo signaN ammlnnﬂiesmmmms tSB*Ew ef fectively
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-white-to*bl ack anplitude transitions are accentuated. This result is
comonl y acﬁ%mwiﬁéﬁelaﬁﬂw Rt IAFI9nal conponent which is added '

~to the video signal tqtprigliawn RERiteGhe dssponE@lofvd hvileqcsiiamt ed
arrpl itude transitians, A;‘;Lt n{an eri;g nt ff)r vel Oaplr;g%l such, a peaked vi deo -
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S|gnaJ of t klaskrttiwhidieu@ng white-to-black amplitude transitions :
are accentuated. This result is commonly achieved by
developing a peaking signal: component which is added to
the wvideo 51gnal.tp produce a peaked video signal with
'20 ‘accentuated amplitude transitions. An arrangement for
developing such a peaked video signal in response to a
peaking signal component may |- include ‘a reactive
element as shown, for example, in a copending U.S. patent
application Serial No. 255,982 of W.E. Harlan, titled
25 "SELF-LIMITING VIDEO SIGNAL PEAKING CIRCUIT". '

;; A television' signal processing systém typically
requires a DC restoration clamping circuit for
automatically controlling a DC reference level of the
video signal. When the clamping circuit is arranged

y 30 in a feedback control loop with respect to the circuits
' which generate the peaking component, the control qircuit
should be designed to prevent the feedback loop from
oscillating, particularly when the peaking circuits
include reactive elements and exhibit significan£ signal
35 gain.  Oscillation of the feedback control loop can
distort the output control signal of the control network
and can render the control circuit ineffective for its

iptended purpose. In addition, such oscillation produces



and can render the control circuit ineffective for its intended purpose. In
addi ti-on,” such oscillation produces -2- unwant ed. si gnal s which can
interfere with other signal processing circuits in the system Gscillation .
of the control |oop can be prevented-uy designing the control |oop so that

t he: | Gop. AC gain and phase shift wll be incapabl e of'supporting
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rcuit.disclosed herein is particularly useful in a tel evision .
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2 peaking ol TEEY Sroikidh Eifh R WRaie Rulpt W IO e?sb{,
30 coupl ed.interded ke dre | fsymed mmmmqnmomnqum Jnee attenuating
the peakifg £LAPOIES lcSPBdidh P U FOla i FA SIS ARGt Y  net wor k
operates 10 integrate. Although_lntegrated circuit filter capacitors
are knOwn, these undesirably occupy a 1arge'emount of
1ntegrated circuit surface area. Also, discrete
networks employed in conjunction with an integrated
20 control circuit must be coupled to.the 1ntegrated-c1fcuit
by means of one or more external terminals of the_ '
integrated circuit, which are limited in number.
_ _ The control circuit disclosed herein is
partlcularly useful in a television recelver including a
95 network for automatlcally controlllng the black reference
level of a peaked video signal. The peaked video
signal is developed by combining a video signal with a
peaking_componentzgenerated by a peaking circuit about
which the feedback loop of the control circuit is
30 coupled. The control loop is prevented from
oscillating by. attenuatlng the peaking component durlng
control intervals when the control network operates to
eense and control the video signal reference level. In
_addltlon to St&blllZlng the control loop, attenuatlng
35' the peaklng component during the control intervals also
advantageously serves to prevent the control network
from responding to:enhanced spurious high frequency
signale, including ﬁoise, which would otherwise be



sense and control the video signal reference level. In addition to -
stabili.zing the control |oop, attenuating 35 ‘the peaking conponent during
the control intervals al so advant ageousl y serves t-o-prevent the control
_network fromresponding to enhanced spjirious hi gh frequency signals,

i ncl udi'mg- noi se, whi ch woui d ot herw se be -3- sensed.by the cont rol
network and reensediby £he sentral qetwmrk and desulgndin andd@trorsednet wor k
_according to 4hephtVEsH 250 | $i bl e of ‘being fornmed in an integrated
‘circui%/in 5 large part and do not U|re di tional reactlve Si aI

_bypass or bandwi dth I i rft tSMETRY RFRE ra‘i"mf F& Whe Anvesmtl
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“partly in or m and y*In schematic circult agramform
~_incorporati ngsign et OB fbanfwidihe kimit ingh patwamigss fprathe3 show

Circuit det a'ﬂ:@r}%sé%f R@Iﬂiﬁ@lﬁ tHe ﬁ.flie?!lﬂgﬁiaiflto@fco'ﬂt@dﬁEI%o In FI GURE
¥, chrom nance SJ PE%__S supplied by a source 10 and | um nance si gnal S

suppl i ed by &% 49 are derived froma conposite color television
signal in a known. ‘mannex ﬂ:i;erdaaam.n:q a suitable filter 20 network which

separates_the chrom ”a”ﬁc@#}? j[ Q[sgm? of elgvigsion
signal ./ ert particul ar er ne vvor erves t%’%ﬁ'utnt et Re

chroni nance cePem kR ieYW%lW%Worﬁ% Jrfbfké-rQSJFcé‘Wrrﬁ“ &&@Fponent’
whi ch occurs gtd i pré e 590-Scdmtk i'd asie e i athran Ho,al of each '

gggiignag{ Igﬁ?%ﬁa%%ﬂ%%n aﬁéﬁéﬁg%%ﬂq %ﬁgﬁ;gﬁ? nance S|ﬁnal %P supplled by
chfom-nance signal proc®BESIRES 2 fand oBaxaiiqymmg:qu.t ‘details of o
15 portlons of the arrangement of FIGURE 1.
' In FIGURE 1, chromlnance SLgnals supplied by
a source 10 and luminancé signals supplled by a source 15
are derived from a composite color television signal
in a known manner by means of a suitable filter
20 network which separates the chrominance and luminance
components.of thg.television signal. In particular,
the filter network serves to attenuate the chrominance'

component, including a chrominance reference burst
component which occurs during the so-called "back porch"”

.25 interval of each horizontal image blanking interval,
in the lumihancé signal as supplied by source 15. '

Chromlnance sxgnals from source 10 are
supplled to a chrominance signal processor 12 for developing
R~Y, G-Y and B-Y color difference signals. _

30 -~ Luminance signals from source 15 are coupled
via an emltter follower transistor 18, a resistor 20, and
an AC signal coupling capacitor 22 to a luminance ‘signal

- .processing network 25, including video signal peaking
circuits as will be discussed. Peaked luminance signals

35 from network 25, appearing at a node A, are coupled via
a gain controlled.amplifier 30 and a signal coupling
network 32 to a matrix amplifier 35. Matrix 35 combines



R-Y, GY and B-YTcol or difference signals. 30 . Lun1nance S|gnals,
from source 15 are coupled via an emtter follower transistor 18, a -

‘resi stor 20, and an AC signal coupling capacitor, 22 to a | um nance. signal
processi ng network 25, ipcluding vidéo signal peaking circuits as will be

di scusSed. eaked I t
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vol t age VB I ntainin DC out put | evel of
anplifier SGPGH %Eﬁ@YaPF§°°béﬁ§§aWPtHsn&ﬁﬂPFF1éP-SOAl?1§§|Hq&ﬁﬂﬁ&ﬂq4ed in
responsg, 15setPeydotbaggtabelith tﬁelnccepE&ablhgtwaab 6% igaite tontred

‘herei natter a S in eat er t at S |
el 0o ocaslipek t. InPhERNRL AUkt riblaT1g AR e AR V N
CONTROLLI NGémpeRS&REOR| %0 1ARBE| V ER'D applifier 30, fmexnaummgsu gnal

-suppl i ed bytﬁe%eeo&é u@nieeéldSS‘feE%Bg.inTern@%e sﬁbs‘t%mr 2995, periodic

hori zontal I mage intefval s_separate | mage bl anki I.nterval s. Each
hori zont al - B8PBRAKARE FﬁtéWP&FféGFpﬁpsé§ gaHBrF?GﬁF8 1§%n&npm3§§qQﬁFbrva

and a rﬁ%ereaceolahgégabl(ana ¥t hecadins eondirodd neadickp@nci's i nterval )
during ! CQe"sic}ékgeS hereinafter and also, in greater detail, in U.S. patent
application Serial No. 296,865 of L. A. Harwood et al.
titled "CIRCUIT FOR LINEARLY GAIN _C'ONTROLLING. A .
DIFFERENTIAL AMPLIFIER". ' _
20 - The luminance signal supplled by source 15,
and as developed at node A, comprises periodic horizontal
image intervals~separated by image blanking intervals. _
Each horizontal blanking interval comprises a horizontal |
sync pulse 1nterva1, and a reference 1nterval (i.e., the :
95 so-called "back porch“ 1nterval) during whlch a video
signal black reference level occurs. The black reference
level of the luminance signal processed by amplifier 30
is maintained at a desired value by means of a black
level clamping network'compriSing a keyed comparator 50
30 including an associated output gating network 55, a
resistor 58, and input AC coupling capacitor 22 which
' serves to store an output control voltage developed by .
comparator 50. :
Comparatoxr 50 is keyed to operate in response

35 to timing signal V 'When operating, comparator 50

K*
compares the black reference level of the peaked luminance

signal then'appearing at node A with a reference Voltage VR

derived from bias source 44. An output control voltage



signal black reference |level occurs. The black reference |evel of ;he

| umi nance signal processed by anpkifier 30" is maintained at a desired -
val-ue by nmeans of a black |evel clanping network conprising a keyed
conmparator 50 30 including an aSSOC|353d ‘out put gating network 55, a

resi stof 58,.and input_ AC couplin acit 22 wh se to store an
out put cent N f ?'g%%’ %EB g?‘fﬂ“’%ookﬁ é%f%?r%%c?s keyed
-to oper ate ibetwsgorshe 351a¢lo reflerglise ghevelVkof Uhenlmpianaﬂcegslmap?[] ator
50 co res 4 e e en -
appea?'lpﬁg at: nod"tg ‘ﬁé éeﬁ‘){o% V%?EQES@ﬁg%?I%H@\Qmm gﬁ] ource -
44. An out plﬁh%d?l]ﬁ@? %Y%Jag@fer%% b@h%‘(%%%rogoth% lwpxmawmabf

the diffeenge mmtmm &‘IKV Ifdflc&fxdw@ﬂwf%ﬁ@nce si gnal
“and refer ence V.ol t Gate 55 so C(r)r%éi du [ the bl ack | evel

e
reference it ]:q'ocfl'fq‘%e Muix n’éen%’esg‘? % e3P nkP si gnal
- [err]for condxm:tu e tdm.lp:bmg od:apaﬁ:tiage .22/; avhiaahssmré@ Einel @oﬂlﬁ‘c&’y l'i ne. -

80 .to input | i g | C o) tage. The
control \I?ol tvggle €X |b| ts a_nmag n&g ‘é%l a%s%ﬁg}é :1;@& 3 C‘f]?m%% %I ack -
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I eve: 801[ et ﬁ%e%ﬁﬁ%gﬁ?tg%‘f%n 415"7&%%?‘?1&?]5&""%9 dbsi 127 SensRd bwditi onal
i nformati on ctmpamataer Hhg ihaatuest ur ByunthipasBisad Ddop g%brﬁeﬁ?ll bgd -
bl ack refer I ranr 1S nd in
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ed "SI G4 medmtdoerRat @ Teestred\ralsat @dd dtoicnal dnfamatigpondi ng
UK appl i1Gat icddrn 822 3G9 s thel ddirdd N b ¥efort Q%)fowé | FEsd Db 9nal

transit t| of .the | um nance signal wth respect
: m% lack reference 1evef)control network 1nclud1ng

- comparator 50 is found in U.S. patent :

application Serial No. 296,864 . of R.L. Shanley, II,

et al; titled "SIGNAL GAIN CONTROL WITH DC COMPENSATION"
20 .and our éorresponding UK application No. 8223609.

Delay line 60 serves to equalize the signal
transit time of the luminance signal with respect to -
the chrominance signals so that the luminance and
chrominance signals-are applied to matrix 35 in proper

95  time relationship. Delay line 60 is a wideband linear
phase device throughout the luminance'signal bandwidth
of approximately 4.0 MHz, and also cooperatés-with
.circuits in a DC coupled differential input horizontal
peaking networg 65 for producing a-hbrizontal peaking

30 signal component, as will be discussed in greater ‘detail
with respect to the circuit of FIGURE 2. Complementary
phased wideband luminance components from the output of
an amplifier 68 DC coupled to an Output terminal of delay
line 60 are combined with complementary phased horizontal

35 peaklng components from network 65 in a signal combiner 70.
The peaked output luminance signal from combiner 70, as
indicated by the waveform at node A, includes a peaking
preshoot_component.V'pl and a peaking overshoot




t he chrom nance signals so that the |um.nance and chrom nance* signals are

applied to matrix 35 in proper 25 tine relationship. Delay
wi deband |inear phase device throughout the |um nancé signal
approxi.-mately 4.0 MHz, and al so coopegates with circuits in

line 60 is a
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|umnance and, together w1th timing signal K,'ls generated by means

of a network 1nclud1ng a timing signal generator

72 and a

decoder 74. .Signal generator 72 responds to horizontal

- synchronizing (sync) signals derived from the luminance

90 Signal, and to hokrizontal blanking and vertical blanking
signals derived from the deflection circuits of the receiver

in a knoWn‘manner. A composite output t1m1ng signal from .
signal generator 72 is decoded by decoder 74 to provide

. output tlmlng signals V
25 timing 51gnal VI occurs. over horlzontal blanking

H' and timing signal Vk occurs during an interval T,

corresponding to the "back porch" portion of the

I and Vg- As ‘shown by the waveforms,

interval

K
horizontal

blanking interval. . The arrangement of timing signal
_ generator 72 and decoder 74 can be of the type shown in
30 U.S. Patent No. 4,263,610 of R.L. Shanley, II,-fo: example.
With respect to this feature of the disclosed
control network it is noted that the control network
~comprises two feedback paths. The first feedback path

includes comparator 50, gate 55, resistor 58,

35 amplifier 68, and combiner 70. The second feedback path

includes comparator 50, gate 55, resistpr 58, delay line 60

14

peaking network 65, and combiner 70. In this example
comparator 50 exhibits a signal gain of approximately ten

_\J

}%Tgrr%%ner ator .
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20 signal, andto horizontal blanking and vertical blanking signals
derived fromthe deflection circuits of the receiver in a known manner. A’
canposite output tim ng signal from signal generator 72 i s decoded by
decoder 74 to provide output 'timng signals [err]. -~ As shown by the

wavef oras, 25 timng-signal [err] occlrs over hori zont al bl anki ng i nterval
[err], anﬂ t amdnpeskdgngl networkupS dwhihgytanai signahlgdtmrdf correspondi ng
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is closed Illustratively, oscillation can occur at some
signal frequency when the loop phase shift is on the'
order of zero degrees and the loop AC gain is equal to or
greater,than unity. A loop phase shift of other than zZero
20 degrees (e.g., 30° away from zero degrees'phase shift)
maY'leed-to oscillation if the loop gain is large enough
(i.e., ‘significantly greater than unity). '
The second control loop exhibits a phase shift
of approxlmately 180° at low frequencxes. However,
25 the second control loop can be caused to oscillate at
. high video signal frequencies due to the high gain of
the second control loop-in combination with an additional
phase shift on the order of 1l80° attributable to the
phase shift associated with delay line 60 at one or more
80 - high video frequencies (e.g., between 2 MHz and 10 MHz).
' The effects of parasitic capacitances also contribute °
to the likelihood of. oscillation at high signal frequencies.
The oscillatory signal developed by an oscillating control
loop will distort the control signal from comparator 50
35 (e.g., the oscillatory signal will be rectified in the
control loop), contaminate other signals processed by the
receiver, and impair the operation of any reoeiVer
circuits which rely on the video signal black reference



Is closed. Illustratively, oscillation.can occur at sone signal frequency -
when the | oop phase shift is on the order of-zero degrees and the | oop AC
gain is equal to or greater than-unity. A | oop phase shift of other than
zero 20 degrees (e.g., 30 amay from zero degrees phase shift) may lead to
~oscillation if the loop gainis Iarg@ enough (i.e., significantly greater

- than unijy) jevBe sggopgopaﬁtbpérhempnexhlblts a phase shift of -

|y 1800 f
R oK Talced to osci Fha seEbR HhERaL RBK Le FPebRsBiCRInCoL T ICRE,

- gain of theoseididdtingt byl reduping tbebgaini of thehsesonddcentrel peeRe

— -

shift on thEBOEQ§§oHEe[EBthét?Ehﬂ!ﬂébiﬁniﬁ%§h§18ﬂéie ﬁf £h amsestated with

delay line ne or nore vi de requencies (e.g., between 2 MHz
- and 10 Mbz) suffécdepgcte BFeﬁ&PﬁglF?SeBQBEEFYﬁnEQQPaFSE eBntribute to the

l'i keli hood sbeeseubhauyonlatthnshcasenahefpeauenglsSgnamecoapnihgtory

si gnal devel o an OSCI in n | L -di st ontr ol
si gnal fronPégﬁpiféFth§o°§ g g ?%58%50|?ﬁ°¥%r§ss#§n§#év£ﬁﬁe§ o7
rectified iﬁrbheconducahngoppyklcgnsagnaéselothespgngﬁatg phecessed by the -
recei ver, asﬁak E& gpeaahhﬂn 0&nﬂﬂ%1£§ﬁ§'¥ﬁé &bk hy Sowbbal rely on

t he V|deo Sl g erence eve erat -The ¥~

second- dOntFéHnPéoﬁrP§ HFEV@FFe&SfFBnFﬁéﬁlFPQP?ﬁgag§°ré§§€Pﬁﬁ tRBs &ln ‘of

. the second ?Qébéﬁks|Qﬁﬁpaﬁatespﬁﬂsfrbm respBhdkhiCto Nspb&t Ioasgaignabs an :
anount 5 su en rege (o] c [y,

This case  HESERS wﬁﬁéasﬁtﬁgkﬂggs B SahEREUE, bOORRaChLaRInSTACLILER | Y

networ k 65 andpddgsarédt ﬁoﬁP&BﬁGu@Pﬂﬁgoéeaﬁﬂﬁgg§|éﬁﬁﬂsc?ﬁpﬂéégﬁﬁséoto the\j

PEAKI NG INHbﬁbEeSbanahcedlaPubhbuagsibaamsaknamuaataughlerequeﬁay from =

- network. 65 in.this_nmann so_a ageousl| r nt s, conpar at of _50 .fr om
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-which may be present durlng the blanking "back porch"

roml urst- ponen
intervals when the comparator operates due to the fact
that it is-difficult-tO'comﬁletely~filter out;the 
chrominance bufst.chponent. 'Additional information
920 concerning this feature of the control arrangement is
- disclosed in connection with the circuit of FIGURE 2
as will be discussed. _ o R _
Delay line- 60 exhibits a negligible impedance
at DC, and serves to couple the DC black level control
25 signal from comparator 50 and resistor 58 to charge '

storage capacitor 22. ThuS-the stored black level control \_)
voltage is applied via deiay line 60 both to the luminance.
signal processed in the wideband luminance signal
processing path of processor 25 via the input of -
30 amplifier 68, and to the peaking signal path via the
differential inputs of horizontal peaking hetwork 65.
As will be seen from the description of -
~the circuit shown in FIGURE 2, this arrangement
advantageously essures that the DC level of the wideband
85 luminance signel'from-amplifier 68 and the DC level
.0f the peaking componerit from .network 65:exhibit~desired
values when these signals are combined in combiner 70.
Specifically, the DC determinative black level of the



which woul d otherwi se be enhanced by the peaking network and distort the
out put ~control voltage froom conparator 50. These enhanced spurious signals
i ncl ude high frequency 15 noise, as well as reS|duaI"chron1nanc$ bur st
conponents which may be present duringdhe bl anking i'back porch" intervals.
when theé conparator operates due to th TFact that it is difficult to
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he gescrlbed luminance 51gna1 processing and
control arrangement is DC coupled from the output of
coupling capac1tor 22 to the input of matrix 35. The _
system advantageously requires only one-capac1tor for
' 20 input AC coupling and control voltage storage, namely °
capacitor 22, and requires a minimum number of externalz
terminals when the arrangement is fabricated as an
integrated circuit. In this regard it is noted that
_ the-arrangement of FIGURE 1 can readily be constructed as
95 an integrated circuit, with the exception of capacitor 22,
1" delay line 60 and gain control potentiometer 42. 1In _
such case two external integrated circuit terminals would
be required for coupling the input and output terminals
of delay line 60 to amplifier 68 and. peaking netwerk 65,
30 One of these terminals would be utilized for coupling
capacitor 22 to the . integrated circuit. Accordlngly,
the described arrangement makes economical use of the
limited number of integrated circuit terminals available
- for external connections. :
35 FIGURE 2 shows details of lumlnance 51gnal
processor 25, y : :
‘The wideband luminance as applied to the input
of delay line 60 is coupled to one input of a differential



signi ficant

|y reduced. In addition, the desired peaking iO 5Tesponse

(e.g., symetrical peaking) of the peaked | um nance signal is preserved:by
e chance of a DC offset error which would otherwi se distort the -

reducing th
si gnal. peak

i ng response (e.g., by caysing an asymmetrical peaking response
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as an integrated cjrcuit. I.n_this.regard_it is nqted that the.
W@%RQ%P%&F -@%ﬁ%ﬂ&é%@\?ﬁd&ﬁ@& 80,82, ¥1a egrated . .-
% ‘-15-,261%'1%[1,5 lﬁniﬁc%%e J‘.H']\%o tl%rdn%ea:%te?zg LReCh Gl ?[H?ht ermnal s
ed Tor coupling the 1nput and output termnal S of delay lin
fafert st qrsalBh @ndet8or k e dsdaged yidebesd LE8MINARCE woul d
Jin LOUN I E HARRAIPR o2 delalyna ind! & dc@ 180 Gdubled. =
, I'ne_descri bed arr.ange _t.nake%ggﬁpnonjcaL.use OE.the limted
Wiy ER L PHET FRA MM A R & STEGEIRY &PRA T8 nect i ons.
indvdiRlg X rensistiat=idts aokd 1927 (compe isiggaAmpldddeso6825. The
WY BPP! ik Al 41 Rt 10(e 143! B,l9ong 0 1S coupl ed 0
;Qé; [ fe[éatlaL_ - -10-_ L anp r?ier conﬁrLsing[transistors 80
rgladag jonia g drhanst IlugE-nancs amal) RRogesinge PAY | over
O, luifi it prasdedsr o5, Belddad fatentdade ampdidier! BOp82he.
ejl.s‘fiyirllo:%-lrhede6 ianr ea (-‘hoouxg.lz%%ttaq; peaking path of processor 25. '
. * Delay line 60 provides-a signal delay on the
order of 140 nanoseconds so that the amplitude-versus-
frequency response of the hériZOntal peaking network has .
a peak amplitude response at approximately 1.8 MHz.
Since the output of delay line 60 is terminated by the
high input impedance of transistor 85, the delay line
output is essentially unterminated relative to its
characteristic impedance whereby the delay line operates
in a voltage reflective mode with a reflective coefficient
of approximately unity. The input of delay line 60 is
terminated in its characteristic impedance by means of
resistor 20 shown in FIGURE 1. o
A delayed luminance signal is”dgveloped at the

. base input of transistor 80. A luminance signal and a
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reflected and twice delayed luminance signal"are developed
as a sum at the base input of transistor 82. The signals
developed at the base electrodes of transistors 80
and 82 cause differential amplifier 80,82 to develop
preshoot and ovérshoot peaking signal compdnents in the
complementary phased collector circuits of transistors 80
and 82, '

* A circuit including transistors 94-97 comprises
sighal combiner 70. Emitter coupled transistors 94,95

e

x®

b

_;)._



- 5 .another input of differential anplifier 80, 82 via emtter foll ower .
transistors 85, 86 and a resistor+<88. Thus delay line-60 is coupled between
t he base inputs of transistors 80 and 82. The del ayed wi deband | um nance
signal .fromthe output of delay line 60 is also coupled. 10 via follower
transistor 85 to a differential-'anplT¥rer i ncluding transistors 90 and 92
(conprising arptéivertitd péakdfgRionponeri fffwone ttraalsimtgs f80gr add 92 i's

- included in a_w n i S] 1 i ne: :nat A ,of o
praceseor 25 SHHEESEFreeibd eGSR e MG B YRR il opTiisRary
hori zont al peRhased pReak big pFemperent JdBrombdiransistow B2 oihge pegking
f5| gnal ' del ay @&nﬁ:@ﬂex}?é_?ﬁforﬁft%{m%% c&ﬁnﬁﬂfél? ﬁfiﬁlﬂfﬂﬂé E}i%b?éﬁi[dsgs'
requency response o e horizontal  peaki.n wor k has, a _peak anplitude
esponse. ot aDIFTARIGE FHINAD SRED BEANGS A (1 Rurbdods Aty ke 60 i s
term nat ed bypéédleig ghompenént nfreshe noeancdi stan A ticy diimbitned ddltdy | i ne
output is essgnli er.m réed atlvest o i &4 S&J ¢ | npedance

.Wher eby the dg%y@%#%%%(%ejr:ﬁ%?rﬁ%a \/%Hlagfeéo?“ef %a%{l\?sret%%?ed vs‘\%e't% a o
reflective coe®de cfentAeSrriinghy oxyiaially wanplemgntamp phageddel ay | i ne
60 is terim nah&Fisdnta Bly NG Bed®r 1 vihirtan i@ asiafiRl HYapiRaAs A nodeisstpor 20
shown in FlIGURE. 1 Aggigqged I#nln nce signal is devel qped at the base.
input of 19and®dtor & W OIRYrA" HRPFLHBHRS 1% PEF ™ wi ce
del ayed | unm nafica koghsdntak pealelnogexbmporernsh igarendtoihase thep ktypef
transi stor 823, LSqopal s dey -HPEQ’ t = foala I stors
80 and 82 caﬁ%%s%?ﬁgéegﬁ%' :]_'rrrgéfl |,er@_8%é,ié§’.fﬁ(; . e\?eofgép{{dg(rags f(%(ﬁe é:%%i -
ougy shoot pea®PPyiEign 80 b oherfaund, imehss od seRsaging
coll ector cirglustspatent aaspFicuticld) serlifl No\ @55\982 0 i®."Warlan.,
transistoii 94- 97 conpr#ses Si nahicqgﬁl er 70.. . Emtter. coupled )
transi stofd 94, 95 | TRE AT THES O HiF BSRILHsh CRIRSa f8 st or . 80,

and be controlled by controlling the conduction of

' ' transistors 94-97, such as by means of a peaking control -
voltage Vb. Control voltagé Vp can be derived from'a
manually adjustable, viewer controlled potentiometer.

20 Alternatively, automatic peaking control can be |
accomplished in response to a control voltagewderived _
as described in the aforementioned U.S, patent application
of W.E. Harlan. o '

“The'peakiﬁg signal coupling path is inhibited,
25 as discussed in conneqtion with FIGURE 1, in response
\e to peaking inhibit control voifage-vi which controls
the conduction of ‘a transistor 98. During the control
intervals when comparator 50'operates,.transistor.98
is non-conductive and a diode 99 conducts, whereby all

30 of the peaking signél'cufrent:is conducted_by.ﬁransistors

95 and 97 instead of by transistors 94 and 96. Accordingly,
"no peaking currents are summed with the video signal ;
currents at nodes B and C. At other times transistor 98
conducts and diode 99 is non-conductive, whereby peaking

35 signal currents are conducted to nodes B and C via

) I
the entire horizontal image blanking interval as

transistors 94 and 96. Control signal V. can encompass

discussed, or only that relatively smaller portion of



emtter coupled transistors 96,97 receive the conplenentary phased peaklng:
conponent fromtransistor 82. . The peaking conponent fromtransistor 82'is
‘conmbined with the w deband 6 Iun1nance signal fromtransistor 92 at a node-
B, and the peaking conponent from tLgpsistor 80 is conblned with the

wi deband | uni nance si gnal fron]% gnststor 90, at _a ﬁg Accord# gly,
mut ual |y .corhf SAbREET phateHvA Bh?%|v9158aﬁaﬂpﬁﬁ ﬂﬁnég OPFRarFESappear
at nodes B i tredid&kteAdilhstanes, |hbwevaryoaarenshonldgbéhtakparabloan{ a

ot g, BER0E PSR PAL BLARES 81000 LUB1 KB pAER°Lh AT sthRa; | 7
af orenent i ofre:j thpeerithye LﬂgfabhﬂénPfabbﬁl eamparateri gperatings 982 of WE.

- Harlan. A5 jpterval toTbﬁsﬂﬁanthaéeleéptBscmmahtaancaamgnaat oeule -
.control I'ed b controlllf%Féhe conguctlon f trapsi stors - %uch ‘as by

means of a PaARi+gy ERSt G5I +3FEPERy ) T BA¥r BF 98FF§5§rV Egn B®Sder i ved
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25 as CQ§&fﬁn? fﬁmﬁ 28t NpEL @R intBrb&3RONSE to peaki ng inhibit
err '

| control ol tage ‘contr-al s the Conductiion of a_transistor 98.
~ During the control |n?@?vﬁiécﬁhEﬁfESﬁﬁSFagﬁyeée°5p@P&t@%deb?PQnSIstor 98 is
non- conduct 1yeiRafce §i§ﬂ819ascpﬁddéB§edmh9rahpl&EheQOQOf92hanﬂe&blng

signal curr S C cted b ansi-stor and_9 a o
transi stors %ﬁegﬂaeg EAEtgPaﬁn 9Blﬁ6nﬁe§E8§8 gu Pén S % %%géhﬁsth-thej
vi deo S|gnaincnespnnseatonbUesoetauﬂ cpnnxoétneitageeﬁrpmangm@acntgs 50
conduct gfﬁangs dipdge 9oh5c9ﬁgc§:98£{u§§' Ve%rh!’eebi%kp%%ﬂgcéitmna' currents

are conducted to nodes via transi'stors .. Contral signa
[err] can eYebkpassiehaPRhirfetRothoRBEP Fﬁﬁ@& Bﬁaﬁﬁﬁﬁﬁlﬁﬁpgr9gl as
,'dlscussed oiaOﬂbxlbhaf tehﬁgngeby ssaller portion of

_ The black level control voltage is also applled
to the base inputs of peaklng dlfferentlal amplifier.
éo transistors 80 and 82 via first and second substantially symmetrlcal
coupliné paths. The first coupling paﬁh comprises emitter
follower tran51stors 85,86 and resistor 88, ‘for couplxng
the control voltage to the base of. trans;stor 80. The
second coupllng path comprises emitter followe: transistors
25 75,76, resistor 78, and delay line 60 for coupling the.
control voltage to the base of transistor 82. In this -;J
regard, it is noted that delay line 60 exhibits a o
negligible impedénce-at DC. Accordingly, . the DC. base
- voltages of follower transistors 75 and 85, and thereby
30 the differential base input DC voltages of peaking
~amplifier transistors 80 and 82, are substantlally equal
and track with changes in the level of the black reference
control voltage from comparator 50. '
- The DC base voltages of transistors 80 and 82
35 are substantially equal. The common mode rejection
characteristic of differential amplifier 80,82
advantageously prevents amplifier 80,82 from responding
to common mode input signals, including thé egual DC



~ Pransi stors

-12- the blanking interval during which conparator 50 operates. In the

| atter -instance, however, care sheuld be taken to ensure that the peaking
signal coupling path is dlsabled for the entire duration of the conparator
operating 5 interval to ensure that_lgop oscillation will not occur. Thus
in the latter i'nstance, it may be necessary to time the occurrence of
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Vi a rst and Secon anti al symetrica
coupl i ng pat kBe Hﬂek+n9seomegpenﬁgpsgfﬁrébﬁwrsbeglénhaverafBC|aaéue

‘transistors 8§, Béraod TRS5SE8M a8Rieted iﬁuahénaebaﬁlseatagkahgbhéﬁé to the

Base of .transi stor gg second coug g % ngrlses en1t%er f ol | ower
transi sti's W%a9% °Fe €t GPPEn eqd H§ IFﬁéeg 108, o BER 39t he.
control voltagpliﬁlehesbaSé obytmeanssbﬁrlﬂﬁutlnctboaplaggrd;alt is noted -

Lhat ol 2y, | 686a9L8E 08! anscA°dLg! RhGab REUaIST, el BECQEALA0)Y. the

- DC. base voltages 0 ower transistors
-dl\UerentlaIt asklagkulevelvernbyed velpadar) ngabdpblf meansr afistbeor s 80 and

.82, are subsgfmmeakiaatqaahpamﬁgtﬁaeKSMbéhweaanaeiaynlshe 6Ov&haotnkhe .
bl ack re&greg contg lvoIt e fromc aratg gg base vol t ages of
transi std?s ﬁﬁ atia 1npu s of ampli 1er 0, :

The described black level control arrangement
'prov1des an additional advantage when, as in this case,
the 1nput c1rcu1ts of ampllfler 68 and peaking 51gnal
'_ generator 65 comprise differential 1nput_amp11f1ers, as
20 discussed in greater detail in U.S. patent applicatibn Serial
No. 304,346 of L.A. Harwood, et al. titled-"CLAMPING ARRANGEMENT FOR A
 VIDEO SIGNAL PEAKING SYSTEM" and correspondmg UK application No. §226273%
flled concurrently herewith (RCA 77,259).
_ FIGURE 3 shows addltlonal details of ampllfler 30
25 and galn control network 40 of FIGURE 1. R
N - In FIGURE 3, ‘the complementary phased peaked-
luminance signals from nodes B and C of FIGURE 2 are
applied to a network 110 including input common base
_ . transistors 100 and 102 which receive the lumlnance 51gnals
. 30 from nodes B and C and which apply these signals to
dif ferentially connected transistors 112 and 114 |
respectively. A single-phase peaked lhhinance signal is
developed in the cbllectof output circuit of transistor 112,
'and is coupled via transistor 118, re51stor 121 and
35 emitter follower tran51stor 123 to a tran51stor 130
| included in ampllfler 30.
Amplifier 30'comprises differentially connected
transistors 132 and 134. Transietor 130'serves as a



'35 are substantially equal.
~differential .
- respondi ng to conmon node input signals,

The conmon node rejection characteristic of
anplifier 80,82 advantageously prevents anplifier 80,82 from
i ncludi ng the equal DC - 13-

‘base "'vol.tage variations caused by varuatlons of the black |evel control
signal’. Thus-the varying bl ack | evel “control volta%e does- not upset the'
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connected current splitter lncludlng a tran51stor 142 ‘and

‘a dlode—connected tranSLStor 144. : Symmetrical bias

networks comprlslng a re51stor 145 and ‘a current. source 146,

and. a res1stor 148 and a current source. 149. are

respectlvely assoclated with transistor 142 and dlode- .

connected trans;stor,l44._ Differential gain control
voltages Vl and vV, are varied by varying the conduc¢tion
of current source 146 in response to the setting of gain

control potentiometer 42, The bias of gain control

circuit 40 is a function_of'DC operating supply current

supplied to transistor 142 and diode 144 from a. current
source 1nc1ud1ng a tran51stor 150 and an assoc1ated

emitter res1stor 152. Transistor 150 is blased by means

of a stable DC reference voltage V derived from bias

‘source 44 shown in FIGURE 1.

_ The descrlbed DC compensatlon of ampllfler 30,
whereby the DC output level of ampllfler 30 remains
substantlally constant as ampllfler 30 1s gain controlled,
is malntalned.as long as the blas currents provided by

current source 130 of amplifier 30 and by current source 150
of gain control circuit 40 exhibit a predetermined

relationship- (in this case equality).

This relationship

>
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differentiall y COnnected tran5| stors 112 and 114 respectlvel y A

si ngl e-phase peaked I'unt nance si gnal 4s devel oped in the collector out put .
circuit of transistor 112, and is caggLed via transistor 118, resistor 121’
and 35 emtter fpllower transi st or to.a tranS|stor J13Q included in

anpl i fi &r - 385 PAbRFRLRRASHY BRAPSOF &her coatmol YRS ansi'st or s
132 and 134coﬂpaﬁatei-05013ﬂhiehvas.sas serves o esﬂalﬂr:am mirskadlor

1 t 1 134 t h t |

ho i e erSRGe LidveloBE" thel Vel 3Snat s L B Bl TE o
to anplifier transi stBpeciﬁcalldylSdurlmgpIeahled:l;wﬂ(ezeﬂkﬂenne]a,nce si gnal s
are 'devaopfﬂté-eaiscgmﬁak LepiO50! ggﬁsegsaho crgﬂm%ggd PR Yolthges

| um nan signal cou et-wor k shown. 1 n

ifrer
t ransi st or sdﬁ‘?)?l‘?_Bﬁdaﬁﬁrﬁﬁﬁf Teepeckive emittemmenisions ]rr%sp%‘?%elﬁ%

di erant'%fgé\hf\réﬁﬂt gehrcéoh&-aﬁeis%r%mis\& aovisted fAPBdh gain
contro

t 40 a satlonvoltaev3-'
al so- prow Bﬁ? $F§GF?'P§G°PS° prI%gEEﬁolt ﬁ"é‘dggrpé&%@ﬁﬁ ﬁtrol
transi st or éaytége £fromi obmparagothSquse&epﬁeéa@taﬂ:lv@:tof ﬁhétage an .

Eranc sty 425858436 akpRUR°kARE" el Velthagn i W WRE 40
conprises ataliho@isyt thel 9haugneone$tomagermag§qm Ahdadsta .
transistor M@uéédtﬁedaﬂﬂfe‘fgﬂ&%cb%@w%%?x”%h%ts@ vbTta e@’ MR £ alpdi as

net works conprising.a resistor. .1 a current source 1146, 20 —and a
resi stor 14BOBREOL gPPeincludinge comparator &bhadisa aervasdi@ated with

‘trapsi stor é@saaﬂtsiamdy eqaans.ebe@hbr Bes ttﬁtaty ctidentd fﬂﬁxﬁi&é@'bﬁal n
control_ vol twqes V1 an are varied 3-% the ctg}ncjcpg:[ on .of  current
source 4%6 § T"ﬁgboﬁg'érf’ﬁ Fﬁ§n§éﬁt tioneter 42.
The bi as ofdgslnedon(:robmpensattn.oﬁOotEsgalﬁummldfedjﬁmmerﬂem@muppl y
current :

1s preserved as descrlbed in greater detall 1n the
aforementloned u.s. patent appllcatlon Ser1al
No. - 296,864 of R.L. Shanley, II, et al. _

90 : " In FIGURES 2 and 3 certain tran51stors are shown
without reference numerals, -connected in series with the
 emitters of certain other transistors. These unrefereﬂceq
transistors serve as DC bias current seurces; with the- .
trensistd;.connected to the emitters of transistors 80,'82
25 in FIGURE 2 also serving to set the gain of these trensistors,
and with the transistor connéected to the base of transistor

123 in FIGURE 3 also serving as a DC level shifter with
respect to signals from transistor 118 through resistor 121.,
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supplied to transi stor 142 .and di ode 144 from a current source anludLng a .
tranststor' 150 and an associated eritter' resi-stor. 152. Transistor 150 i-s
Bi ased by neans 30 of a stable DC . ref erence vol t age “ m 'ﬂ“br as
source 44 shown in FIGURE 1. The desggibed DC corrpe m m“ m i er 30,
wher eby the DC.out put 1| evel of - amplifier 30 remains gubstahti'ally donstant .
as anplifier 30 is. gain control | eCLABYSi s mai ntained as long as the bias
~currents provided by current source 130 of anplifier 30 and by current -
source 150 of ‘gain cogtro [ X%’r@c% r I NS
~(1n this case equali t)E/)' Hﬁ?g&ge%iéﬁai S%lwge |se?rat:;:‘:‘r?r>gl lﬁeﬁ&{?a neans
of -the control |oop i AcBOBERE. S&oNpdest éﬁmlwrarsg@gsém to
establish tlﬂﬁték&ﬁksraﬁar Bmaﬁkhﬁrgelineerwmsvlﬁheauam@ala e feiciite

previ ousl y ecr ficall ga dyr i ng %h bl acleS{f rence 5 ‘interval -
conpar at or §€ﬁ§ sCIRGaLBAPYr 85 TEREXBRCS| ' devel oped | |
acr oss- respectr ve.  enat trédeoesn.ghaﬂ.spt&&e;srsdn&Sbad:h,cumrcdrﬁmmns .
~transistors 5 e r 'g%t.n' f Gélgg nd 2, 4
t he out put - Eé%? \‘/%I ?g éé ?o%aggkp%%or Sg%r S. rep(rye%sen at | ilﬁgﬂe 10"
difference Qéméﬁni:héfrea%ﬁ!i&@u%l gadeBeansd for esabindng@add t he char. ge

on' st orage Qﬁih Oéoﬂﬁoﬁén’%SwEQhr eduee villeodisik@manes tshese - -
“vol t ages. a'E é §ontro| op i ncl udi ng conpar at or 50 al so serves to- :
_subst ant i al P§aE§HaVidec; ﬁégﬁé Bi as currents provided.by 15 current source

transistors 130 and 1a0centirbat nelterorite SiespdnBi veo tpe sedid peakledyai n

controlled oERbp kBndd ghafhEeSRA roteyUSas AR A PRI 10 10
Shanl ey, |1toesaad. vzdeo s:Lgnal Path EpoURESOmakdead lye madntaindmg & ors .~

-~ are shown, %EEQH& E:Sfxaﬁﬁﬂﬁﬁ B!”Ehé' Fefedidneel Q@de‘l TH AR télgtrﬁq
emtters of -certain_other transi.stors. The%e unreferenced transi stors

serve as DPEPESSEER: ¥t s?&f}r E’é‘ﬁleovrfﬂirht'hé

. means for attenuatlng the signal output of sald

peaklng means durlng sald reference intervals.

i



transietor,connecfed to the emtters of transistors
al so serving to set the gain of these transistors, and with the tranS|sto

connected to the base of transistor 123 in FlI GURE 3 a“ m m Hmﬁuul
|l evel shifter with respect to signals fromtransistor stoor

121.. 30 35 * CLAIMS .1. A V|deo_54§nal processi ng systen1conpr|5|ng a
~source of wideo signals conprising i mge intervals and blanking intervals

“incl uding a reference i ryer

f | ; . d
o1 Gnarprogessi no bath nelod g Bdee it BEbReRsanE, sy EAm, pelpt Fi:

for generating a peaklng-@@wpuwemﬁ atl deo @ugpaﬂs sonprasnngf dmagenbi ni ng
sai d peaki ng' cOIRAARNIS W:fd‘bi@n‘il‘ﬂgd%?at%&'@&?s &acagaﬁu €a araeakgﬂgx_' deo

Si gnal a contraol network responsi ve to sal eake €0 Sl gnha uri ng

sai d ref er encNaRENA COERITING B FAESTERCE \J‘F(Y@&'SI gnal . path for
aut omatical ly nalntain|mgv&d@amsmgﬁaaopdthlhav&hgtbﬁ iapateaeaphedel of

vi deo signahs&q qgnﬂk salqmy%geg Q_% and neans for attenuating the
[ of “said ur g’

8i gnal out put i1g earss ‘said reference intervals.
-17- 2. A'video S|gnaﬁ- ngtyprke haydngr api Agpus. souptedotovi deo

signal s conprisdit domee, Hay ‘é@n%r%FEQ.nQI anlsllaao' Q&@h&i' ﬁehﬂihyd' ng a

Feference interval co talnlng reference |level; a vi eo signal path having
an input coupl€FRY: Rt A0 OBEPRTA an out put ;

a comblnlng network for comblnlng output signals
from said wvideo s1gnal path and said peaking network to
produce a peaked v1deo signal; ' '

-.. a control network responsive to said peaked
video signal during said reference interval and arranged
in a feedback control loop with said video sigﬁal'path '
and said peaking network, for automatically maintaining a
desired condition of the reference level of video SLgnals :
in said video path; and '

means for attenuating said peaklng component
durlng said reference intervals. ' o

3. A system according to Claim 2, wherein
sald attenuating means inhibits said peaklng i
\ component output of said peaking network during said |
blanking interval including said reference interval of
said video signal.

4. A system according to Claim 2, wherein
said peaking network comprises a'video signal
delay line.

5. A system according to Claim 4, wherein

said delay line is coupled between said source
of video signals and said inputs of said v1deo path and
said peaking network.



a peaki ng network having an input coupled to Sald.SDULcerJﬁm;{ﬂﬁﬁﬁiﬁﬂng a-

vi deo signal peaking conponent at an output;- a conbi ning network for :
“conbi ni ng output signals.fromsaid video signal pat”“ﬂl]ﬁl ll ﬂm Hlﬂ!’u

- network-to produce a peaked video sigpgl; a control ve to
sai d peaked video signal during said reference i nter'val® and arranged in a
f eedback control |oop wth said video signal path and said peaki ng network,

> for automatically narnsarnAngygtgﬁsaé@@r&gﬂgrééQ@lgqmtjmaﬁﬁgfgfmce | evet of

video signals in said video ans for_ attepuatjng_said peaki
- conponent during said ?e?%?%ﬁté°#n§€r5@ﬁ% es Vlé@%y%%%ﬂ?%% HFMng to daim

2, wherein saaddasmenqettogsacednsnpuhsbmfssanddvixtedrpgtlccnmbrmﬁd out put of" |

sai d peaki ng S bl anki ng interval including said reference
plak RS dné'er,bpﬂ ahg

i nterval of eo sl gnal A system according to Caim2, wherein
sai d peaki ng network c8#bfi Beaking| pebwarly remprisss |3 feidep $¥Q§%ﬁen1

accordi n? tOgﬁaymﬂnevwlgléﬂsgeﬂwd&hauhélé\@tp@t%éﬂ%@ihE@:S Z SI d. .
source or Vvide nal s n Sadll | nput s_of _ s | deo at n al pea 1 ng
net wor K. 3% s§%+§n+%%‘&€? oﬁ’?‘ug"”al”()‘i1 ‘#r‘? »a %P%%ﬁ%cr t or

- AC couples vneevoskgnals fromsaid source to said inputs of said video path

and sai d peaki ng network; and said peaking network conprises a video signal

del ay |ine coupl ed bet ween t he out put of said couplrng capacrtor and said
- inputs of said vrdeo pat h and peaki ng .network.

7. A system according to Claim 6, and further
comprlsing. o o : S

means for storing an output control voltage
developed by said control network for malntalnlng a
desired condition of sald video slgnal referenee.level.

8. A system according to Claim 7, wherein
_ ~ -said storing means consists of said AC
coupling capacitor.

T
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7. - A system accor di ng to Aaim6, and further co

mpt--sinRg—reans—for—
storing an output .control voltage-devel oped by sai for
mai ntai ning a desired condition of said video sign B ﬂ !ﬂ Iﬁﬁ |
system according to Claim?7, wherein spid storing sai d AC

coupl-ing capacitor. -19- 9. A systemaccording to Claim7, wherein said
attenuatl ng neans conpl etely i-nhibits said peaking conponent output of said

-.:peaki n§ network during- gai %v&%@lmraﬁ{ger@@(@dﬂﬁefv@hgrew, A system |

accoreing to Clains 7 or wherein: sald control . etVf conpr.i ses a
conpar at or- operative du??h‘a atrepuating drans (gamRiate i ng said
‘reference | eveaidi péakingfeompomend| dwigput o fleseid peak ing metwok r ol
vol tage repre Iy f erence | evel
and' said ref e‘?‘gﬁ%lg&voﬁ% vi&@oﬁéii&%f%&{éﬁ n]tage |Jsle%oupl ed to said
storing neans for rmdlfyl ng t he charge stored thereby in-adirectionto

reduce said difference. -20- 11, A system according.to
-aim1l0 and further c gPrisin an a |IfJ resp sive d peaked
- video signal and havi ng ss%c?‘gﬁ rg%m?ﬁ &Q’s’t‘% ?g 5 the DC

bi as of sai d whgtéiner neans, sai d ‘DC bias of sal d anpli f| er means being a

tunction of said videogg] @n@bnt LS L KNG LE Emprises a comparator

eper'ati-ve during.'said -reference intervals for comparing
said reference level with a reference voltage to develop
an output control voltage representat:.ve of the

dlfference between said reference level and said reference
voltage; and ' _ _
_ saJ.d control voltage is coupled to said
storing means for modifying the charge stored thereby
- in- a direction to reduce said difference.



a galn contral circuit haV|ng associ ated_bi as neans fnrgpcfnhlncHng t he DC-
bi as of said gain. control 10 circuit, sai d gain control circuit providing

a dain control signal for controlling the si gnaJmMrmmuﬁ‘eﬂl‘!u lifier and-

al so providinng a DC conpensation sigpglk for sai hat the DC

output level of said anplifier is conpensated to rerfai fi slibs antlally 15

constant as said anplifier is gain controlled in response to said galn

control »ignal; and WhE(ei A sgsdemoapebrddnge top @laim 10oland)e ;}

represent at s of said anplifier during said video sign
F¥Erftr dhferTahd

reference i ference voltage 20 representatlve of said DC
.~ bias of said galn conanoamplifier. respopsive to said peaked video

signal and having associated bias means for establishing
5 the DC bias of said amplifier means, said DC bias of
said amplifier means being a function of said'video_signal
reference level; S . .
a gain control circuit having associated bias
means for establishing the DC bias of said gazn control
10 c¢ircuit, said gain control circuit provxding a gain -

" control signal for controlling the signal gain of said -
amplifier and also providing a DC cgmpensation sighal-_ “&) '
for said amplifier such that the DC ocutput level of said- |
amplifier is compensated to remain subStantially

15 constant as said amplifier is gain controlled. in response

ooy oA «}

to said gain control signal; and wherein
said comparator compares a voltage representative
of sald DC bias of said ampllfxer during said video
signal reference intervals with a reference voltage
20 representative of said DC bias of said gain control
. circuit.
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