-1- AGC I N A SYSTEM FOR PROCESSI NG A VI DEO AND SGUND‘SF This invention
concerns automatic gain control (AGCr apparatus i"h*a Vided and sound si gnal
processing 5 systen1such as a tel evision 5§5tem whi ch processes a scranbl ed
broaqcast type teIeV|S|on S|gnal havi ng for instance a suppressed

synchroni zi ng conponent. Ecglgglga tE|EVISIOn Séstens tel evi sion
programm ng signals are tr or through a
suitabl e cabl e network, in sarumbEedafipr souSpckisngnal s may be descranbl ed
for view ng by means decoder aSSOCIated Wth the teIeV|S|on
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receiver. A hayyzqnt adu&yngdron & p 0 h ;g coften used
to scranble a broadca§% tqfev?sf%%és?g%§# QY§§éh Rh&@ﬁ g&gggssgé sync”
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20 synchrommmr(cse/rg:)smﬁ@sgmgmr&h&bﬁ tebpybakAR Signal . This
causes the hori zont al ngn on s e r.eceiver to ont.0 random

vi deo signal peaks duri ﬁEFF 19Pdg81FVﬁ§lPPa§§§ﬁ9N§ﬂE§ieW%i¥R§ t han
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sync pul ses, is provid eco Sntral I'ing the gain of
t uni ng and IFQ&&%?%?Q##%&QO@H%F@@ ﬁPPﬁ°¥hEe§utp@heoﬁeFﬁéeF'G@o

stage A sync sittidted I 00 &1 66HVereeerahet Uothited b teupRICTILENnYNC pul se
vaI 3? V|deo 35 5| nal devel oped at the output of the video

detector Shdard horizontal sync pul ses. These sync
pul ses are contlnuouslyAdhmmizdntaltbyndhﬂenlzagﬂ&h ¢ayppregedoat the

output of the VH%%&&E“eCtorféégggsegrto scramble a broadcast television

signal. 1In such a "suppressed sync" technique, scrambling

is accomplished by suppressing the horizontal image
20 synchronizing (sync) pulse component of the television
signal. This causes the horizontal deflection system of
the receiver to lock onto random video signal peaks during
the active video line trace interval, rather than locking
onto the actual horizontal sync pulses, thereby producing
25 an unstable, unviewable displayed image.
' Each system subscriber is provided with a decoder
[ unit whose "front end" circuit includes conventional
tuning, intermediate frequency (IF) and video detection
stages. Also, an automatic gain control circuit, adapted
30 for responding to the tips of horizontal sync pulses, is
provided within the decoder for controlling the gain of the
tuning and IF stages in accordance with the output of the
video detection stage. A sync restoration circuit operates
during the suppressed sync pulse interval of the video
35 signal developed at the output of the video detector stage
for producing standard horizontal sync pulses. These sync
pulses are continuously inserted in the wvideo signal
developed at the output of the video detector stage for



produci ng a descrambl ed video signa| suifjable for view ng. A video AGC
vol tage derived from sone recurrent parz er in the scranbled signal is
applied to video AGC circuits in the decoder. The descranbled videb si.gnal

with restor d esse a_standard
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Consumer Products St arikar&i26; 120shT 8adT oyl exdtyResel s u il oL ¥ deo

Baseband Interface ecSﬂgec:flc tlon t he ElI A decoder standar provi des a

nut ual |y adk decgdpg; RreLBGrSaGed &¥eithe nrediffex (khes
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des:Lrable to prov:Lde a decoder which does not require such

stages. Accordingly, the Electronic Industry Association

20 (EIA) of the United States has proposed a decoder~-receiver
interface standard which simplifies the design of decoders
for use in suppressed sync television signal systems by
eliminating the need for the aforementloned tuning, IF,
detector, AGC and modulator stages in a suppressed sync

25 decoder unit. As outlined in EIA Consumer Products Standard
IS-15 "NTSC Television Receiver Audio/Video Baseband
Interface Specification," the EIA decoder standard provides
a mutually agreeable convention, to both television Nt
receiver manufacturers and the subscription TV industry,

30 for the implementation of a standarized sync suppressed

~ video decoder system.

One particularly advantageous television 'signal
descrambllng and video signal automatic gain control system
suitable for the EIA standards is disclosed in

35 our Patent application No. 8630677 entitled
~ “Automatic Gain Control of a Scrambled Video Signal," filed
December 23, 1986 That system includes an interface
circuit for coupling a video signal output of a suppressed




Decenber 23, 1986 That systeminclueges an interface circuit for coupling
ar vi deo signal output of a suppressed:- 'Hff sync type decoder to existing

videg AGC circuits of the receiver for comtTolling the gain of the video

si gnal_;by neans of a gain control signal devel oped by the interface
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channels. In the sound |EF channel the video IF carrier._| wi th_the
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This result i3 parcrddesd "guagionagallel Xointexpediatenfregqueneys(IF) -
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recogni zed that in the television receiver system enpl oying, a
quasi - par al | ePTPECEREAN SR 596%%Uﬁ§P%§§EHuE§H%‘degﬁr IgﬂﬁgénHFaﬁPBﬁﬁFic
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suppressed sysubseguentilgn demgpahllatact dralipepduce an audio signal.
Automatic gain control of the sound IF channel is achieved
in response to a control voltage derived from the video IF
carrier signal which is mixed with the sound IF carrier
20 signal to form the intercarrier sound signal. | '
The use of a quasi-parallel IF channel in a
television receiver advantageously reduces the likelihood
of audio "buzz" being present in a demodulated audio
signal. This result is particularly important in
25 television receivers employing a wide bandwidth
stereophonic sound system. However, it is herein
o/ recognized that in the television receiver system employing
a quasi~parallel IF channel and suppressed sync
descrambling and automatic gain control system described in
30 application 8630677, the sound channel AGC technigque
employed may lead to sound degradation due to excessive
amplitude modulation particularly in the presence of a
scrambled suppressed sync television signal. Accordingly,
there is disclosed herein a sound channel AGC technique
35 which substantially eliminates excessive sound signal
amplitude modulation under suppressed sync signal
conditions.



there i s disclosed herein a sound channel AGC technique 35 which
substantial ly elininates excessive sound srgnal anpl i tude nodul ati on under
suppressed sync signal conditions. -4- It is also recognized t hat - -
controlling the gain of the sound channel in response to a gain control. xf
signal which is used to control the gain of the video signal channel is
desirable in a quasi-parallel IF system_gMre 5 specifically, it is
herei n recogni zed that such manner- of gain control can substantially

el imnate anplitude nodul - ation of the sound signal particularly under
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portion of AGC circuits of the.receiver strates a transfer
characteristic of an AébQﬁﬁ?ﬁg%ﬁc%sﬁﬁEﬁaF%ﬂ %PYﬁth@nreéﬁlﬁgFeﬁéEC
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coupled both to v1deo 51gna1 AGC circuits of the recelver, W
and to sound SLgnal AGC circuits of the receiver.

In the drawings: _

15 FIGURE 1 shows a portion of a television receiver:
with apparatus according to the present invention, es.weil
as suppressed sync restoration apparatus;

FIGURE 2 illustrates .signal waveforms helpful in
understand;ng the operation of the sync restoration

20 apparatus.of.FIGURE 1;

FIGURE 3 shows a network, in block diagram form,
‘suitable for use in a suppressed sync decoder 1ncluded in.
the system of FIGURE 1; _
FIGURE 4 depicts a simplified version of a _ W/
25 portion of AGC c1rcu1ts of the receiver; |
FIGURE 5 illustrates a transfer characteristic
of an AGC detector associated with the receiver AGC circuits;
FIGURE 6 is a table summarizing operating
characteristics of the disclosed sync restoration and gain

30 control apparatus; and _ ' ' |

FIGURE 7 illustrates the transfer characteristic
of a decoder interface network included in the system of
FIGURE 1.

' In FIGURE 1, a source 40 is a source of RF tele-

35 wvision (TV) signals which include suppressed sync scrambled
RF TV signals such as may be provided by a cable TV
subscription service. The RF signals from source 40 are



of a decoder interface network included in the systemof FIGURE 1. In
FIGURE 1, a source 40 is a source of RE ‘tel'e- 35 vision (TV) signals which
i ncl ude suppressed sync scrambl ed RF TV sisgnal s such as may be provided by
a caple TV subscription service. The RF signals fromsource 40 are - 5-
coupled to a tel evision receiver, e.g., including a tuner 42, filter 44 and
other units asowbledbsodastederd siwmemedeivier demrghul artmzilucur;g oajutlmer

scranbl ed vidgs, agéléeynqd saae%%@h t% w'ﬁlﬁw%%}%e WHere

external to 5 e _receiver, restores ync cggfonent 0
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intermediate ééﬁ&lﬁg”ﬂtéiﬂ\ﬁ_:‘?ég%be&%kuql&-{&i l__ﬁﬁﬁi rriers at,

e si gnal |n

e.g., 45.75 MHz an respectiv udes an
anpl i t udkO nodEPREERLIINY thaesignati |a3'-2’O°f d?hq H%H\Pé's Fyishags dawhriche ype
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soun carrler contain t he_sound i nformat,i on t s a
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trap (not 25 nesdomo} be pnpvndedfla deabdehadmm. | F surface acoustic wave

(SAW filter 44 such asM&P? %%égg AR e %ﬁﬁqﬁﬁ)% I{MD E%%g%ﬁﬁlves

Coxporation. The |IF signa frsettys 2 e
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the quasi-parghdeRr signal of a selected TV channel to an intermediate
frequency (IF) signal including video and sound carriers
at, e.g., 45.75 MHz and 41.25 MHz, respectively. The IF
"signal includes an amplitude modulated (AM) video carrier
20 of the vestigial sideband type representing the composite
video information, and a frequency modulated (FM) sound
carrier containing the sound information.
The IF output signal from tuner 42 is coupled via
a preamplifier and an adjacent channel sound trap (not
25 shown) to inputs of a dual channel IF surface acoustic wave
(SAW) filter 44 such as the T1802 SAW filter available from
N\ Toshiba Corporation. The IF signal from tuner 42 is split
into two separate channels for sound and video information
demodulation in accordance with the quasi-parallel
30 principle via the dual channels of SAW filter 44, each
channel exhibiting a bandpass response around the
respective carriers. A first differential output 44a of
SAW filter 44 associated with the video channel is coupled
to signal input terminals 4 and 5 of a network 45 included
35 e.g., in an integrated circuit, via an
inductance-resistance circuit 46 which tunes out the
capacitance normally associated with the SAW filter output,
and via an AC coupling capacitor 47. The video channel



30 principle via the dual channels of SAW{filter 44, each channel
exhi bi ting a bandpass response around tlge respective carriers. A.first
differential output 44a of SAWfilter 44 associated with the video'channel
is coupled to signal input termnals 4 and 5 of a network 45 incl uded 35\2

e.g., in arportiemadEdsAwr €liltervida aﬁsdﬁlﬁﬁl%tgﬁsd@ﬁm%% \r/\‘/:]yllt 46
whi ch tunes e capacitance socl.at e e ilter
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network 45 in t the video_co onent Vi a
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"with a first | Ltude,r onse at .t |er f.requency and a
second peail%%“b%‘?%% ?%gb%ﬁ§§°§t CLREUHE dg‘g r?éﬁ] SRIARY 15
In thaOi dsz:apa‘cncttmnrm?, tnhevsdundcohpnned.t p@frtmm IoE SAyhalildter gt
term nal s fHEL ' f stage 50
whi ch |nclu es fh ng%*ﬁi%oﬁg?% §F§b§% |ersqg#%é;§ﬂ%llfled vi deo

conmponent f %ﬁ YR IRSPANIE éBuEhédSPBné H&ﬁﬂﬂﬁrfﬁFQﬂuﬁnﬂY and a vi deo

det ect or S4dcorA , (})éali Oatip HiedaaNteBBbhisR! 2@l JeheA HHMP RS- fiidt er tank
circuit 59 _ouBIe via termnals 26 and 27 to the .output of . limter 52 is

tuned to t 3%afr|er frequency of 45.75 MHz. Limter 52, filter 59 . .
and vildeo detector 541t othe26idea I¥ynchannels diecciided Wonporbiet E a \/

baseband CCHH%OSfEt es:ﬂ’d‘rgff §tgfﬁpu€t tgﬂﬁlﬂg&gu %fndd %t networkﬂhes corrp05| te

coupled to an IF ampllfler stage 50 which includes plural
gain controllable iF'amplifiers. The amplified video
component from stage 50 is AC coupled to a limiter 52 and

20 to a video detector 54 (e.g., a four'quadrant multiplier)'
A bandpass filter tank circuit 59 coupled via terminals 26f
and 27 to the output of limiter 52 is tuned to the video
carrier frequency of 45.75 MHz.

Limiter 52, filter 59 and video detector 54 form

25 a synchronous detector for producing a baseband comp051te
video signal at the output of detector 54. The composite'
detected video 51gnal is coupled v1a an ampllfler 55 to a W,
n01se inverter 56. In this case, inverter 56 alters
black-going blanking interval noise pulses below a given

30 threshold level to prevent the noise pulses from disrupting
the operation of subsequent sync separator'circuits, and to
prevent the noise pulses-from interfering with automatic
gain control (AGC) action. a

The baseband video s1gnal output of noise

35 1nverter 56 is coupled via a terminal 25, a buffer
amplifier 57 and a sw1tch 58 to a v1deo signal processor 60
including, e.qg., sync separator, lumlnance and chrominance
frequency selection, and luminance andﬂchromlnance



detected video signal is coupled via;an anplifier 55 to a noise inverter
56. In thls case, inverter 56 alters black-going bl anking interval noise
pylggs bel ow a given 30 t hreshol d | eveF7to prevent the noi se pul ses from
dlsqggtlng t he operation of subsequent sync separator circuits, and to
prev

t the noise pulses frominterfering.wth t ti ' I
action. The H&@@%%ﬁ%lﬂgdﬁbrﬁpbﬁﬁlgﬁﬁtﬁﬁyg&Ppﬁaﬂgé'ggﬁ %fﬁ§ Ineﬁgg%&$s (A%

‘;?3ﬁ'afdprvi)ie?;%‘?f?@@*aﬁ?asmm agpknbwer. 5Thenbasebanik vided outputdeo
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chroni nance f§¥ﬁR@£c§rgﬂlEefgsn}ngﬁﬁtﬁﬁngﬁaggeagk gﬁb§gkgg%%§a%P9g§{
procelssi ng Eip@alktdetectdeveiz_(jwhﬁghli\’peak Betelchs itiegbordgondadt synce

signal s n base dy Y| u Si fr ' ' 56
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hori zontal syeentrebnypohtageorelntefatebthe Maddd ddenf the&i@%p an AGC

control vol t agsmb&hahed tenibeagrgbbhtgeloholtagey ie Gereavpeld abrcss\GC
control voltggg | s devel oped across a_filter capaci.tor @ cqupl.ed. t.
terninal 30 11_31'-?%uF?PQS.lt?ﬁeGﬁ(ﬁ"VBP'FQgéq & %peﬂlé’&}pl g’d °&iu§1§cé‘\.#r Z}rﬁ 10
gﬁée;”1?lng reS|stort6Sng AGCAolthabeeisnalweor lcaupdleddiviig & oegirsnyy 68
storage_capacitor connect ; r gnales f.Cl | b ]
AGC cont}é)! v%?ggﬁlélﬁbﬁgaFFﬁbsgPrt ggmttg’a%ilr‘qu@g&l]}# erd%\?@agrll{ ﬁ%&l ?H‘pﬂr#?er
66 to a gai n aonesbstonp68 ahdl B stpiragieecapegidaD &% comnectashttol |ing
the gain of tpe goplifjeps withineshage 20 vikes aiciavdl Rdltadevel of

yfyep
the detected Sync pu?se to maintain a . desired signal gain for the video |IF

channel . The #peresinggatatervinpdal 1si SOMRIEHNHI AFC AR Lfder 66
conpar at or anpbi §i §aiA0conkirel BhpuitdeF aF 2bhpl i fStateAGD \fuxt age to a
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ref erence vol aegeraaticeovliith thecdetel wd tthge dbdtéckafl sync pulse to
maintain a desired signal gain for the video IF channel.
The AGC voltage at terminal 1 is also applied to

an RF AGC comparator amplifier 70, which provides an

20 amplified AGC voltage to a gain control input of tuner 42
via an RF AGC circuit 72. RF AGC circuit 72 is of
conventionai design and includes a comparator responsive to
a reference voltage and to the video AGC voltage derived
from terminal 1 for providing an output gain control signal

25 which determines the gain status (e.g., minimum or maximum
gain) of tuner 42. A potentiometer 74' coupled via a

W terminal 2 to a reference input of comparator 70

establishes the operating threshold of RF AGC comparator 70
to determine the point at which comparator 70 conveys the

30 video AGC control voltage to circuit 72. _

An automatic fine tuning (AFT) peak detector 75

is operatively associated with a bandpass filter tank 76
tuned to the 45.75 MHz video carrier and coupled via
terminal 28. Detector 75 responds to the amplitude limited

35 video IF carrier signal from limiter 52 for developing an
AFT voltage which is coupled via a buffer amplifier 77 and
a terminal 29 to an AFT control input of tuner 42 to
maintain proper tuning of tuner 42.



fromtermnal 1 for providing an oufput gain control signal 25 which
determnes the gain status (e.g. m ni mgn or maxi num gai n) of tuner 42. A
potentiometer 74' coupled via a terminal 2 to a reference i nput of *

conmpar ator 70 establishes the operating threshold of RF AGC conparator 70 -
to determne the poi nfnathehiquasismzaraiilel EbowndVEy schdien8D, theédep AGC%J
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whi ch prOVI gﬁ gﬁlltude Iimted IF signal to a sound |F detector 86 via
a capacitive bﬁ % rfting network 87. Detector 86 illustratively -
conprik®s a four quandrhandpassi flilder tank 85 coupled\ Wimdpessinalser

tank 85 coupjeghyi g3t gsnpgl su%g,uacnwifna Cgieéwtﬂﬂ ﬁe&'%tﬁﬁ% i 460

tuned to the vi eo, I F carrli imter 82 tector 86 and orm a

m xer for PHOVFIFRECE- 4. EIWF-IZ-eFMsnznt detactan 8& 8 and shapda 8% réeFm e sound
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circuit 96 bandpass filter 90 and termlnals 18 and 19 to a llmlter
network comprising cascaded progress1ve 11m1t1ng stages 91,
92 and 93 which provide an amplitude limited FM |
20 intercarrier sound signal to an FM detector 95. Detector
95 operates together with a discriminator tank circuit 96
coupled to termlnals 15 and 16 for generatlng a demodulated

baseband audio signal. The audio 51gnal is applled v1a
terminal 14 to an audio 51gnal processor stage (not shown)
25 including audio amplifiers.

As will be discussed in detail subsequently,
automatic galn control of the quas1-parallel sound IF
channel is achleved in response to a gain control voltage. ‘4
This voltage developed by video AGC detector 62 on AGC

30 capacitor 69 is augmented by a gain control voltage
developed by a decoder interface network 110 in response to
a restored sync video output s1gnal from a.suppressed sync
decoder 100 de51gned in accordance ‘with the proposed EIA-

| standard. - B

35 . The basebandfcomposite video signal from terminal
25 of circuit 45 is applied to a signal input of decoder
100 via buffer 57. A baseband video signal "A" with a
restored horizontal sync component is provided from one



coupl ed to termnals 15 and 16 for‘'generating a denpdul ated baseband audio
signal. The audio signal is applied via te ij nal 14 to an audi o signal
processor stage (not shown) 25 including”audio anplifiers. As will be

di scyssed in detail subsequently, automatic gai n control of the
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capaci tor 69 deteCtor 62, thereby augnenting the action of the video
AGC circuits fegn ‘ticularly in the presence of received suppressed sync

s! gnal sl. _ ]'cl'_he vi deo AGC mddagﬂdf\M®m-m@sae¢éi‘ope@a§dzf@g? 6Rccs coupl ed
via a ifier uct or a ntrol t_o
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control signal m i nterface aSSI st S to cont r%
devel oped acr &&om interface 110 also -assists to control the gain of the

sound channel particularly under suppressed sync
conditions, since the gain control signal from interface
110 assists to control the AGC voltage developed across
20 capacitor 69. Thus automatic gain control of both the
video IF channel and the sound IF channel is accomplished
in response to the gain control signal from AGC detector 62
as augmented by the gain control signal from interface 110.
with the described sound AGC technique, the sound
25 signal level in the sound channel desirably tracks with the
level of the sync restored video signal from the output of
U decoder 100. Unwanted amplitude modulation of the sound
signal, such as may be experienced with some other types of
sound AGC systems in a system for processing a suppressed
30 sync signal, is avoided. A potentiometer 112 provides a
reference voltage VR to a reference input of the comparator
in interface 110 via terminal 13.
A DC voltage "B" provided from another output of
decoder 100 controls the operation of an electronic switch
35 115 to which a filter capacitor 117 is coupled. 1In the
absence of decoder 100, no DC voltage is applied to switch
115 and capacitor 117 is decoupled from the AGC filter
network including resistor 68 and capacitor 69. When



20 capaci tor 69. Thus automatic gain control of both the video IF
channel and the sound IF channel is acc_p_ﬁpl i shed in response to the gain
control signal from AGC detector 62 as augmented by the gain contrdl signal
frominterface 110. Wth the described sound ACGC techni que, the sound 25, -,
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restored sync video 51gna1 developed as will be described
below. The decoder output lines on which restored sync
video signals "A" and "C" appear could be connected

20 together internal to decoder 100 so that a single decoder
output line results. However, some systems may require two
separate decoder output lines, e.g., with one output line
(C) conveying a signal with both restored sync and video
information to be displayed, and another output signal line

25 (A) conveying a composite synchronizing signal with
restored sync but without wvideo 1nformatlon, for-a
specialized use. In this example decoder output 51gnals'A ‘J
and C are similar restored sync video signals containing
information to be displayed. '

30 Restored sync decoder output signal C is
selectively coupled to video signal.processor 60 via switch
58 and an AC coupling-capacitor 120. Switch 58 can be a
manual viewer controlled switch, or a microprocessor
controlled electronic switch responsive to both user

35 selection signals and automatic control signals received
from the decoder, dependlng on the characterlstlcs of a
particular decoder system. Switch 58 is placed,ln a DECODE
position when decoder 100 is present and operative to



restored sync video signal devel oped as wil| be described below. The
decoder output |ines on which restored sync video signals "A" and "C'
appear could be connected 20 t oget her im#lernal to decoder 100 so that a
S|ngle decoder output line results. However, sone systems nmay require two

separat e decoder qutput |ines, H% wi th one out ut line (ng conveying a
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V|deo pr ocesspecéyenndignalhgaidecoder output |ine provides a restored
sync video signal Ato fﬁg Sﬁéggiﬁﬁnpgftggcoder 100 in conjunction with
interface 110 and the AGC circuits of the receiver will now
be described in detail. ,
20 Decoder 100 and the AGC circuits of the receiver
form an automatic gain control system for suppressed sync
signal conditions. In accordance with the EIA standards, a
video signal gain change is not required when the sync tip
voltage is +1.0 volt. A gain change is required, however,
25 when the sync tip voltage is more or less than +1.0 volt.
More specifically, a gain change is not required when "GM"
W as defined in expression (1) below is substantially equal
to unity, but a gain change is required when GM is other
than unity: |

30 GM = 2.143v. - 1.0v. _
2,143v. - DRS (1)

where
GM is a gain multiplier factor;
2.143v. is the Voltage associated with the 120
35 IRE video signal level (zero carrier voltage);
1.0 v. is the desired sync tip voltage level; and
DRS is the actual sync tip voltage of a decoder
restored sync component from the output of decoder 100.



15 receiver via interface network, 110 for «mai ntai ning correct receiver
signal gain. The operation of decoder 134 n conjunction wth interface 110
and the AGC circuits of the receiver will now be described in detail. 20
Decoder 100 and the AGC circuits of the receiver forman automatic gain -7’
control system for supheasesgregsdoti g ieonsbIvedStor mwc&&ﬁa@@sw th™<
the EIA st .3 Vigdeo,.shgna l.np _change is not required when the sync
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sync tip voltage is nore or less than +1.0 volt. More specifically, a gain
change is not rc@R¥rad2whédv:G 1ad4daf.i ned in expression (1) below.is
substantially equal to unity, but &Ygain change is required whe) GM i s

ot her than unity: 30, . GM = 2.143v. - 1.0v. 2.143v. - DRS
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gain is er(?%g/\;(:,_ ‘édgé? .%%nhiaéﬁéats"o%(h h"‘)fycé:lhef (S:Pag%eup%} @Es?ecfa(ﬁ#&”s?rgnal ,
the ddcbder®hias Fr@Eiked ako oprpducers Hesdredd wommpathesignal igaiar wald of
less than ah Giedidan©/ DR EPhE. i e a5t inteyface 110
whi ch then acts to npdify the chﬁic:Ig gﬁgﬁéajecg’glaca;p?or 18'%&2%' é’?"ﬁfequi red
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vol t age of capprend nsdwtge +difcuits in interface network 110. The

decoder itself does not produce a "correct" DRS sync tip : CJ
15 level of +1.0 volts immediately upon receipt of a ' ;
suppressed sync video signal, because the'reéeiver would
then have no means of knowing whether or not the video
signal gain should'be changed. |
Various techniques are known for developing a
20 suppressed sync signal. FIGURE 2 illustrates waveforms
representing both-one type of a suppressed sync signal, and
a degoder restored sync (DRS) output signal from decoder
100. 1In the suppressed sync signal'the normally negative
going (below 0 IRE) horizontal sync component has been
25 replaced with a 1 MHz burst marker of approximately 80 IRE .
| peak-to-peak amplitude centered between the 0 IRE and 100 _
IRE levels. If the amplitude of the received suppressed N
sync signal is correct, the 80 IRE burst marker will cause
a given voltage to be produced when peak detected, as will
30 be discussed subsequently. 'Otherwise, under incorrect gain
' conditions, the amplitude detected burst marker will cause
another voltage to be produced, signifying that a gain |
change is required. The decoder restored sync (DRS) output
signal.from decoder 100 has a negative-going restored sync
35 component of a magnitude which signifies to the receiver,
via interface network 110, the amount of signal gain change
required, if any. | '



volt. This is acconplished by neans of conparator and current source
CIrCUItS in interface network 110. The dec ﬁg Itself does not produce a
"correct” DRS sync tip 15 | evel of +1.0 Volts i mredi atel y upon receipt of
a su 'pressed sync vi deo signal because the receiver woul d then have no
means- of know ng mhether “gain shoul d hanged
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t he magni tudergﬂaftﬁgegyn@lgh energy 1 MHz burst marker. The detected
burst marker from detector 132 is applied to one input of a
comparator 134, another input of which receives a reference
voltage VREF. The magnitude of the detected burst marker
20 signal exceeds VREF under substantially all expected
conditions, whereby comparator 134 produces an output GATE
timing signal coincident with the sync interval. The GATE
signal signifies the presence of the sync interval, and is
employed as will be discussed below.
25 Recall from expression (2) discussed previously
that the sYnc tip voltage of the decoder restored sync
Y, (DRS) signal from decoder 100 is given by

DRS = 2.143v. -~ 1.143v :
' GM (2)

30 Gain multiplier factor GM is the ratio of the constant

peak-to-peak detected sync interval burst marker voltage

(Vl) which is expected to appear at the output of detector

132 under correct signal gain conditions, to the variable

'peak-to-peak detecte& burst marker voltage (Vz) which is
35 actually developed at the output of detector 132. Thus

expression (2) can be rewritten as expressions (3) or (3a)

below:



10 i nterval burst marker conponent.. It is extrenely unlikely-that a

fal se peak detector output will be pro&dded by 1 MHz video signal imge

i nterval conponents, since 1 Mz video signal conponents are unlikely to
appear with sufficient energy to_produce an out put from peak detector 132'
15 correspondi®®® 1D #hb4d¥t ett 2d183¥nut produced by the relatively hig
energy 1 MHz burst marker. The déygéygd burst marker fromdetector (BR is
appl i ed t06§$e i nput of a conparator 134, another input of which receives a

reference tage VREF. The magni tude of the detected burst marker 20

si gnal exceeds VREF under substantially all expected condi t'i ons, mhereby
conmparator 134 pyaduces, a t put T m coincident with the .
sync interval. GAT f4%gf S|&gﬁ}ggébt 1prés§§Re of the sync i 2} val ,
and i s enployed as wi |l be discussed bel ow. 25 Recall from

expressg ontﬁ;@ezdlc&swé@e PL&Y6O h h | tage of jthe
decoder re nc (DRS S|gﬁ§ ?%og?égbgggﬁaﬁa%h% % veﬁgﬁy d%%"

2 143v. %Slféli}.llé\/ﬁ marker amplitude is correct, whe y ths @R@|m i er
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bur st nark olta %§1§ mhlch i s expected to appear .at the outp
det ect or (f *si.gnal gain conditions, to the variable

peak-t o- peak detectedﬂhursramsfkerfunttagn t&?keshnthdlbyBExpnassﬁaﬂ)/

devel gped th ty h r Lon (2 n be
owr i toen g?aex%raeisjtshu@onﬁ% fﬁé %@a’?’} anl gt q‘% BREio °)f4%$’ - 1.143v.
[err] network in FIG 1n<elat;drengms amplifisy. 140[ end] av2

(3a) 5 Udd Ffegemnitdell lﬁiggai4galn conditions [err] i.e., the burst
mar ker anplitude is corre‘l‘é}r mhereb the. DRS sync tip _level is +1.0 volt as.
desired for correct IRIG anslates detected signal V, with U

a constant ampllflcatlon factor K—l 143/V1’ where V1 is a

15 constant. Ampllfler 140 may act as an. ampllfler, an
attenuator, or. as a unity gain amp11f1er for values of K
greater than unity, less than unity or unlty, respectively.
The output signal from amplifier 140 is applied to an
inverting input (-) of a differential amplifier 142. A

20 reference voltage of +2.143 volts is applied to a
non—inverting input (+) of differential amplifier 142.
Amplifier 142 provides an output DRS voltage in accordance
with expression (3a).

The DRS output voltage from ampllfler 142 is

25 applled to one input of an electronlc switch 145, another
input of which receives the suppressed sync video signal, \/
e.g., as derived from input circuits of decoder 100. The
position of switch 145 is controlled by the GATE signal
from the output of comparator 134 such that durlng each -

30 sync interval switch 145 is placed in the position shown
for conveying the DRS voltage to the decoder output. At
other times, when the GATE signal is absent, switch 145 is
placed in its other position whereby the remaining portion
of the video signal is conveyed to the_decoder output. |

35 Thus during each sync interval switch 145 substitutes the
DRS voltage from amplifier 142 for the burst marker in the



gain conditions. The transfer function represented by expression 10 (3a)
can be inplenented by neans of the portion of the network in FI GURE 3
including an anplifier 140 and a differem32t anplifier 142. Anplifier 140

tranﬁg?tes detected signal [err] with a constant anplification factor [err]

where [err] is_a 15 onstant.. . Anplifier 140 _nmay act_as.an anpliftier, an
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action causes the amplitude of the suppressed sync video
signal applied to the input of decoder 100 to incrementally
approach the correct peak-to-peak video signal amplitude,
and the restored sync component of video signals A and C
20 from the output of decoder 100 will incrementally approaéh
the desired correct value of +1.0 volt. The action of the
sound AGC circuit tracks with that of the video AGC
circuit.
The operation of the receiver AGC system for both
25 normal and suppressed sync conditions is described in
_ detail below with regard to FIGURES 4-7.
W, . FIGURE 4 depicts a simplified version of the
receiver video AGC system of FIGURE 1, wherein
corresponding elements are identified by the same reference
30 number. AGC detector 62, a negative peak detector, charges
capacitof 64 with a voltage related to the magnitude of the
negative~going peaks of the detected baseband video signal,
i.e., the sync tips in the case of a conventional
television signal. Resistor 65 converts the voltage on
35 capacitor 64 to a current I which represents a charging
component of AGC capacitor 69. A current.I' conducted by a
current source associated with interface network 110
represents a discharging component of capacitor 69. The



than +1.0 volt if the gain is too high, for exarrple The latter condition
will be sensed by interface network 11016Wm ch will act to adjust the video
and sound AGC circuits 10 of the recei'ver to produce correct signal gai n.
Under incorrect signal gain conditions, the AGC circuits of the recer ver .
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conducted by a current source ‘associ a
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sync condition. A.total AGC current [err equal fer Jerween
currents | blratlon current output S( ) or a negative saturatlon
current output I ( ). In the saturated region the rate at
which the voltage on capacitor 69 is perm:l.tted to. change 1s
restricted to help maintain the stability of the’ AGC
20 . control loop. An AGC detector characteristic with linear
and nonlinear (saturated) regions such as that illustrated
is well known and widely used in television receiver AGC

systems.

With the decoder connected to the receiver under
25  suppressed sync conditions, correct signal gain will be
established for steady state conditions. The inte:nal AGC
system of the receiver alone would be unable to achieve
‘correct gain under suppressed sync signal conditions, and
would produce a.signal with too much gain. The overall AGC
30 system including the combination of decoder 100, interface
110 and the existing internal AGC system of the receiver
operates in a simiiar way to the way the internal AGC
system of the receiver operates alone under normal,
non-suppressed sync conditions to establish correct gain.
35 Under steady state conditions when correct gain 1s achieved
and the DRS sync tip voltage substantially equals +1.0
volt, current I conducted to terminal 1 from the output of
peak detector 62 substantially-equals“current I' conducted



|' represents the net charging current.of .capacitor 69 and 5 serves to
devel op a voltage across capacitor 69 which is conveyed to AGC circuits of
the receiver via anplifiers 66 and 70. Curlént [err] equals zero for
corrg@} galn steady state conditions. AGC detector 62 exhibits a gain

chan current conduction_ characteristic as shown in FIGJURE 5. The
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(initially). A high gain condition is typically
experienced with a suppressed sync signal. A low gain
condition is uncommon, but can arise momentarily due to an

20 "overcorrection" which may exist briefly before the DRS
gain control action has stabilized just before correct gain
is achieved.

The values of interface current I' shown in the
table of FIGURE 6 are produced in accordance with the

25 voltage versus current response of interface network 110,
which is illustrated by FIGURE 7.

. As seen from FIGURE 7, interface network 110
produces an output current I' equal to 13 times saturation
current Is(+) when the DRS sync tip voltagé is

30 substantially equal to +1.0 volt under correct signal gain
conditions. The "13 times" multiplier factor is required
because the interface network develops output current I'
only during each horizontal synchronizing interval in
‘'response to the DRS signal from decoder 100. That is,

35 current I' is a horizontal rate current pulse rather than a
continuous DC current.  The horizontal'synchronizing
interval encompasses only about 1/13 of the total
horizontal line interval. Without the "13 times"



fromtermnal 1 via interface 110, .i.e.,. interface current |' opposes.
current | to naintain a correct gain caxgktion. FIGURES 6 and 7 illustrate
t he operation of the systemfor correct gain (steady state) and incorrect
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associated with a DRS sync-tip voltage of from +1.0 to

20 +0.93 volts (FIGURE 7). In FIGURE 5 a nonlinear gain
reduction region from -0.5 db to -1.0 db and beyond is
associated with a DRS sync tip voltage of less than +0.93
volts in FIGURE 7.

The transfer characteristic of FIGURE 7 is

25 exhibited by a differential comparator with an associated
current source, within interface network 110. For example,
the comparator may be Qf the type including a pair of
differentially connected transistors with interconnected "“j'
emitters coupled td a common current source. Output

30 currents are conducted via a collector output of one of the
transistors, coupled to capacitor 69 via terminal 1. As
determined by the gain and biasing of the differential
comparator, the comparator exhibits a saturation.regibn up-
to the 0.93v. breakpoint, a linear transition region

35 between the +0.93v. and the +1.06v. breakpoints, and a
cut-off region above the +1.06v. breakpoint.

The disclosed arrangement can also be used in

conjunction with a video cassette recorder (VCR). 1In such



nuhfiplier, interface output current |, which nust reach the I and [err]
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is associated with a S syng tip.voltage.of from+1.0 to.20 +0. 93 volts
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-1.0 db and beyond is associated wwth a DRS sync tip voltage of |ess than
+0.93 volts in FIGURE 7. The transfer characteristic of FIGURE 7 is 25
exhibited by a differential conparator with an associ ated current source,
within interface network 110. For exanple, the conparator may be of the
type including a pair of differentially connected transistors with

i nterconnected emtters coupled to a common current source. Qutput 30
currents are conducted via a collector output of one of the transistors,
coupled to capacitor 69 via termnal 1. As determ ned by the gain and

bi &siyng of the differential conparator, the conparator exhibits a
saturation region up to the 0.93v. breakpoint, a linear transition region

- 35 bet ween the +0.93v. and the +1.06v. breakpoints, and a cut-off region
above the +1.06v. breakpoint. The disclosed arrangenent can al so be used in



conjunction with a video cassette recorder +(VCR). In such -19- case a
scranbl ed, suppressed sync tel evision'signal can be applied to a decoder
for developlng a restored sync video signal which would be provided as'an

i nput signal to an interface network in the VCR The interface network . " ®
woul d provide a control signal to AGC cg%§U|ts of the VCR, and the VCR"
woul d provide a gain controlled, restor sync video information signal to
a television receiver which need not include a decoder interface network.

- 20- CLAII\/BC n a systemfor processing a broadcast type television
signal and ‘d for use with a video signal decoder responsive to a
scranbl ed vi deo S|gnau\MnIn1auﬂysnam1ﬁnxxpmaedssynghe bysadaassatgpeyst em

havi ng a vi i It e .
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video signal derived rom said decoder, said interface

means providing a control signal with a magnitude related
to a parameter of said unscrambled video signal;

means for coupling said control signal to said
video channel for maintaining a desired signal gain for
said video channel in the presence of a received scrambled
television signal; and

means for coupling said control signal to said
sound channel for maintaining a desired signal gain for
said sound channel in the presence of a received scrambled
television signal. '

2. Apparatus according to Claim 1, wherein:
said interface means provides said control signal with a

i;;

£

magnitude related to the magnitude of an unscrambled "/

television signal derived from a scrambled television
signal exhibiting a suppressed synchronizing (sync)
component.

3. Apparatus according to Claim 2, wherein said
interface means comprises a comparator with a reference
input, an input for receiving a video signal with a
restored sync component, énd an output coupled to said
video channel and to said sound channel, said comparator
providing said control signal with a magnitude in accord-
ance with the magnitude of said restored sync component

‘relative to a reference level. - :
R A




said interface neans provides said control, signal with a magnitude rel ated
t'o the magni tude of an unscranbled tel evision signal derived froma
scranbl ed tel evision signal exhibiting a suppressed synchroni zi ng (sync)
conponent. 3. Apparatus according to Caim2, wherein said interface neans
conp# ses a conparator with a reference input, an input for receiving a
video signal with a restored sync conponegé; and an output coupled to said
vi deo channel and to said sound channel, “$&i"d conparator providing said
control signal with a magnitude in accord- ance with the magni tude of said
restored sync conponent relative to a reference |evel. -21- 4.

Apparatus according to Claiml, 2, or 3 wherein a video automatic gain
(AGC) network nornal |y #aint Apparatussacedrding ftor Claiim Ji,déo erardel ;
sai d video chgﬂgggihncludes video intermedi ate frequency (IF) signal _
processi ng neans responsive to a gain control signal provided by said video
AGC network and responsav¥ideosangomssicogadng (GG, setWesk ROTMaddy neans:

and sald soungashegngk hnaégﬂeéd_sgaaﬁ ebrSisanal videer shanmeIBans responsive
to said gain control signal, praovided g¥ﬁ ai,d yideo Al netmg%y aai
responsive to said cont F8idsViAar Fham 11‘:‘1‘?;5-@%@508’31%@%&“ R L T
and sound si gppbqliefie@S$IFY sighal bavcegsindemeans yespodnsGveprayiaded .
Subetant 1allYgg2n "SRt BT 21§ndiBlobidel by S31H VMRS Add R AN "9
responsive to said control signal from the interface
means; and
o said sound channel includes sound IF signal
Y processing means responsive to said gain control signal
provided by said video AGC network and responsive to said

control signal from the interface means.

S. A video and sound signal processing system
having video and sound AGC provided substantially as
hereinbefore described with reference to the accompanying

drawings.
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