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Jul'y 2003 2coupling capacitor; c) using the pulsed signal to condition a switch
20 to apply a constant reference value to the output terminal of the
capacitor during the horizontal synchronizing intervals; and d)
accessing D.C. restored video signal from the output terminal of
the coupling capacitor.

There is a disadvantage to this type of clamping

25 system in that the pulsed signal may introduce switching
transients into the video signal. This is particularly true when the
clamping circuitry is resident on an integrated circuit including
additional analog signal processing circuitry, The potential for
introducing such transients is enhanced if the integrated circuitry

30 is realized with high impedance field effect devices.

“The present invention is directed to clamp circuitry
which reduces the possibility of coupling switching transients into
the processed signal either at the clamp circuitry per se or
-associated processing circuitry. The present clamp circuitry

35 includes a coupling capacitor having an input terminal to which
the signal to be D.C. restored is applied and an output terminal
from which clamped signal is available. A comparator is coupled
to the output terminal of the coupling capacitor via a lowpass




filter and generates an output signal related to the difference between the
potential passed by the |owpass filter and a predeterm ned7\yaly2903A

vari abl e current source coupled to the output term nal of the coupling
capacitor is conditioned by the 5 output signal fromthe conparator to
charge the capacitor to a predeterm ned potential. In the acconpanying
drawi ngs, FIGURES 1 and 2 are schema®i c bl ock dlagrans of alternative clanp

i it rTb h t | ed h t
G hgram of * oxanbr A derelER, af Coudbll fignal Eraree, 14 ed, Eidents Shac
i nvention wi | betheedesbe i patdntial tpassed oy ckhnvémwpamlfIIWtdaodsagnal S

i ncl udi ng hor% g;@fh,laxiacbm@mng J&?ﬁﬂ&@@eél}r?emh@ Y& )co'uhle?ihQHl thePe
appreci ated t It havi

i cabl e an
intervals, th‘é”‘&H'bl e dealo mﬁlccﬁoyeﬁng sapdcira 4 .qswgwwdo Whdhe G
ref erence 5va| otpat gipealsifgmal the colaqia&atomgotmdf-gm tapaditr w deo si gnal
to be cl anped t put term nal 10 of a coupling capacitor
Cl. The O pre%l{f’%n%??ﬁhwgd n&é’wlﬁﬂhp t he hori zont al nchroni zi ng_ pul ses are
negat i ve- goi ng pul ses akid thegccpmpianying gsawingsxd UB!ESS df aaét? ve9i deo
represent whi {ichemi®as Slock' ﬂiﬁgﬁah{sed)fl AReesativid & [emipP Wirduetryd nal 1?7 of the

capacitor Cl $ BVI des t@% C. restored or clanped video output signal. ? 5
A constant cutTEREVERTE 18VERH,A™Y to terminal 12 and sinks current

fromtheldhpacitor Cl tEHIURE t3oisira mtai&dﬁsnmmmcwiaararel af iexemplarygat i ve

potential . Th@irgjlﬁ[?ptfbyqegh% cCARSEBIURE 1 hg sgabi nation of current source
18 and capacitor JBE?t e order of 70 ml7l] sgconds or pI’OXI mat el y
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clamped video output signal.
25 A constant current source 18 is coupled to terminal 12
and sinks current from the capacitor Cl tending to drive terminal
12 to a relatively negative potential. The effective time constant
of the combination of current source 18 and capacitor Cl is in the
order of 70 milliseconds or approximately 1000 horizontal line
30 intervals. The gurrent source 18 insures that the system does not
lock up at some erroneous relatively positive D.C. value.
~ Video signal from terminal 12 is coupled to a lowpass
filter consisting of a series resistor R1 and a shunt capacitor C2.
This lowpass filter is designed to pass the horizontal synchronizing
35 pulses and to attenuate noise and the higher frequency
components of the active video signal including burst. An
exemplary suitable time constant for the combination of R1 and



The value VREF (in the illustrated exanple) is selected to equal the D.C.
potential value to which the horizontal synchronizing pul sgsju@f2008e vi deo
out put signal are to be clanped. It will be recogni zed however that if D.C.
attenuation is.built into | ~ the lowpass filter) then the clanp potential
will be offset fromVREF. CQutput signal fromthe conparator 14 is coupl ed
to the gate electrode of a p-type fieBd effect transistor 16 which is
connected to operate as a common source anplifier. The drain '" 0 el ectrode

of dt ransi st orczafsi 8. SQOWbmketOndls%r nNoed hbave:v:ea that agsigtor R:?2_sthlanbhst or 16
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conducting) is grder of one mllisecond. Thus several line intervals
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transi ents) \\%\%Eﬁs been found to be advantageous to include |owpass filter

circuitry bet the conparator 14 and transistor 16. Such | owpass filter
function may of course ®epuntsgnal frant e comparatoor l&iiscoduplyd Thehe

circuitry il |<Uﬁé rakedold &t QUB Etry%e' $ietd r@fk@ert Ir@nh@ﬁ;r 160xﬂ1f1ch|1§1JRE 1 with
t he exception of the cwcwt}% %&%gcar pg%curr otermnal
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anpl i fi e? 020 edectrade edfi staosisRy: [Thés ammlpléd go @ntiasl d 2coms ra)lresusmrt
termnal cougted Wiﬁﬂ?to(?uié’uﬁnd: %ﬁk{bgr Oqf fﬁx‘?r’i’p%rc%wntésdgur@@m pfier 20,

responsive to the > controql signal ar at I'S condltloned to
be operative “fqhé sHaRlyiag gruirent tf’er‘?l’iml’é‘l is less than VREF, and is
condi tioned to provi de Dutinghhotizpntali apmdunoa:mgepuldee intedeals_ tlse gnal is

greater than \4515 Tude BPHeVEddd Q?g%aﬁ_'_ltt oD%, Stk NgpRARl kefes?0 i O

coupl ed é erence potenti a e respsto (f oupl 84" bet ween
an out put 2and ?"FlngtEi ngjqcnﬁﬁjtthFéFQﬂsFﬂl‘s isehangs) Pfl‘-‘é‘IPaQUO'E k& igure it as

a vol tage foldu@mn sdineel mBerC?’(meQChI@cbrnpﬁraItbﬁ ldesvist proHdeand inverting
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anpl i fier 20 iak qondustion RB oheegs derminal ehd tpotltqmog@tm ar ge
capaci tor Cl.When terminal 12 attains the value VREF or the end of the
30 horizontal synchronizing period occurs in which case the video
signal goes relatively positive, the output signal from comparator
14 becomes relatively positive. This conditions transistor 16 out
of conduction, effectively removing it from the circuit. The -
effective time constant of the combination of capacitor Cl, resistor
35 R2 and transistor 16 (when conducting) is of the order of one
millisecond. Thus several line intervals are required to achieve
clamping at the desired potential. The time constant may be
reduced to provide a faster response time.



The advantage of the FIGURE 2 enbodiment is that the charging current
provided by resistor R3 is a function of the 3 0 differencg Jogtooesn VREF
and the potential at termnal 12, by virtue of the follower configuration
of anplifier '20. The charging current is not affected by perturbations
(e.g.) due to noise) present on the control signal generated by the
conparator 14. FIGURE 3 illustrates4an enbodinent simlar to the 3 S system
shown in FIGURE 1 which is realized as a field effect transistor integrated
circuit. The FI GURE 3 é&nrorderr o aledocée nerroniesusa decoupresses i dft etampnnect ed
bet ween t he f ataf; t i o sour ce
transistor 1 %Pm%rg ﬁi@hglgor@%é ?‘ghlgla%}&g “%*??’?{ﬁ‘@%e}pg‘ﬁseﬁé&g?aﬁr ocks
desi gnat ed wit® hMiRiigg Hisnselests of r vAisENON (e pmplitude afethec clarmping i n
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convent i onal faesd gip dred aglyastageows | 1o rinelude Hewpasshdiltem cirsuitry . The

current sink pkByeémClied@dniparhiforeMd S SiradQ5corNe6Udi S\tht ﬁ@@?)hﬁ GiRRe2 and
N2 whi ch gengrate a potential at their 10 mtetg‘{:]onnectlon refated to the

current pass&BN§HOR HERY OF course b Jotesrak dRr M CAMBATAtoF, SHSPYIYrs N2 and
N3 are connected in a dier eittuitiry ridostcatedi guFAGUREs2icis simaiart toe thatr r ent

provi dedy py angd i I g ; p oty ansi stor N2
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st i I

coupl ed to t EMATHEAE §9TFREI'QIET ™ nerANSREOT chdnst FRS'SF a
pai r of trandlXtave srefpbadedgbhi ghgaediranplifiedr2di nndnpedaiscsr &3d cBmnected in
t he form of t4 l. co it S a LSS ate with
both of the aniien A0k, ECCBMEBEThARY (LAY 'ﬁt%&fcpc}%%u%f?‘e,% BBy
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is rleal i z8d voatdohesigatke-froms uhstdahpiaitennal coaghtodeanaeesbefoperpdive of
conpl enent ar ransi si:qrs F ng, NI, _.: t. id ter F2 is
realized in )a(t‘/lfeiq(gﬁgfra\r%ﬁﬁﬁ%\ﬂ%eg%r%’%’l'r%l}@?tf‘yrrépgé#s?gﬁ?%?%ﬁﬁf hag‘df |1_ ter LPF2
is of the ord@endyfomed 2 Broyideosesigiy. ourpst rigwpesiapee RhegoHire t1iéeo bet ween
the current spifxgeist bagéstpin BPREFd terminal 12 is also realized with a
pair of high inpedance rans_i.storris LAkr ggdr iin Ehe fﬁém'%f BiaC0 enti onal
conpl enentary transistot T¢HAS L% _%%1 N V\%é .i% Bl g_éd‘ G into
conductidf byorhkedsuppihy piceanceapatentink YREE: enke gosistori BB BREF is
gener at ed by caupRierinGecacnar auffutl @dd Tieertidgeiapel tdAfidass nede
pr ogr ammabl e %\mrtgﬁ f bei.n arran ed t@ acgﬁgt di_gi 2@:‘3 control val ues
froma syster‘:ﬁ o1 e %rﬁ?ﬁ‘lﬁ Eh‘_ & % agﬁ. 8?’5&8,5 (not shown). The
ref erence conttestonmadaiam arfe thppiesisor R: andyiinakrting anguogeominadr iser 102
o 2y pecS IS ERECIL UL oL s o e
759 esistor ﬁ3 and capacitor Hf is rgfatively short. Phe amplitier 20
and resistor R3 provide current to charge or discharge capacitor
Cl.
The advantage of the FIGURE 2 embodiment is that
the charging current provided by resistor R3 is a function of the
30 difference between VREF and the potential at terminal 12, by
virtue of the follower configuration of amplifier 20. The charging
current is not affected by perturbations (e.g., due to noise) present
on the control signal generated by the comparator 14.
FIGURE 3 illustrates an embodiment similar to the
35 system shown in FIGURE 1 which is realized as a field effect
transistor integrated circuit. The FIGURE 3 circuitry also includes
a lowpass filter connected between the output of the comparator
and the input of the current source transistor 16°.



17 July 2003 6 coupled to the input connection of a current mrror
anplifier 104. Qutput current from the current mrror anmp¥ibly@00304 is
coupled to a p-type transistor P3 arranged as a current-to-voltage
converter:which provides the potentials VREF corresponding to 5 the applied
ref erence control val ues. 17 July 2003 7 L~IM~, 1. Canmp circuitry
conprising: a signal input termnal amd a signal output termnal; a

coupl i ng capacitor coupl ed between said signal input and output term nals;
characterized by: a | oipaFSGURE 3 dirvvinglanentspoi blocks miekignatgd edui o said

si gnal out pu ' d | an_.o u 1 nal. onpa avi ng
a first i npuipr{lﬁég ﬁgwbgggp?%gﬁpgﬂ{i h£° oﬂ%guéuégréﬁwngﬁleﬁngsaﬁg FW&%
filter, and Hawndg pgrisanmdmilapufunceionsnal Transistesg haviagseirctes on ref erence
potential, fQreidepatatéleradednire0lp-sip@nalevicdsatadd thnkstiRofd fRASHCE

bet ween ssgnal.gﬁrow dig hy s&lrd I?%ss filter aad sai d (rﬁ{‘erence
potential? a et AN dBFH &AL &lfC Pc®C BaPfg95VIEEHt r d1"8 nput terni nal
coupl ed to szothparapar dtoris afidoanenuomalt designi and asosydtedvilb neoai bk si gnal

out put term Qﬁghiggg 1£S@onRsi ve to said control signal, for providing
current to sail capamt,&qnln a directiqn _tewng to establish a potenti al
at said signal output t iCVATEM a9inkg 18" pincludesy 3 RUEreRE| 8ANESAYKI p to said
reference potieclidahg Wrensisedrd P2f a2 pdtichtgaileraiel hepotential hatsitigsial

provi ded, gy %ﬁie%hf?ﬁ(‘?@ﬁénf}e!l&t%ﬁ k& eprc%gxfgn?rg%ﬂ%ﬁ BP! @leid Yepiehse, and
provi des substantrally ng current otherw se. 2. e clamp circuitry set
forth in claicenieeigd; kepfighsrtien-er Tansingrs NZ At A arar eemecssdiriped

havi ng an ?)utcmuterite_rnmiirftad onlﬂtiglﬁdt_ib? sadlfl Giagndle @ubimt pesvideal byf or

conti nuously [ Ng-a:su tjia a nent_1n. iection to
cause said si‘g'{\“%ﬂfg&t%&t 1?61{8?}%%@' éOt c%hééx'%l?%?ét gtdg%ttg%r?& ;Ta"\rzg\hslqgﬂ I\élff fers from
sai d ref er endécpuiiagt falthenrgio dipthaietdamnabdrpdi.arity sense. 3. The clanp

circuitrysset forth in n{@ilmv]aagyrmrﬂ&r (EPE) a&j@léqu@ Bnfinhuritoher | owpass
fsloluﬁ g; coupl ?Hdu%%gmgel%mss%{v% <léme ta'f{qt'ocr:or?sqgtir?gallo %OBE{rOH atl?:I“%isctgFSrent
' having high source-to-drain impedance and connected in the form
of a conventional complementary transistor transmission gate
with both of the complementary transistors biased into conduction
20 by respective supply potentials VDD and ground. The capacitor
" (C2) for the LPF is realized via the gate-to-substrate/channel
capacitances of a pair of complementary transistors Pl and NI.
The output lowpass filter LPF2 is realized in a like manner. An
exemplary time constant for the filter LPF2 is of the order of 0.1
25 microsecond.

The resistor R2' connected between the current source
transistor 16’ and terminal 12 is also realized with a pair of high
impedance transistors arranged in the form of a conventional
complementary transistor transmission gate, and which is biased

30 into conduction by the supply potentials.

The reference potential VREF is generated by a
reference generator 100. The generator 100 is made
programmable by virtue of being arranged to accept digital
control values from a system control element such as a

35 microprocessor (not shown), The reference control values are
applied to a digital-to-analog converter 102 which provides
respective output current values corresponding to the control
signals. The current from the digital-to-analog converter is



4. The clanp circuitry set forth in claim1 further characterized in that
said controllable current source conpri ses; 17 July 2003 BilyR00Bansi st or
having a control electrode coupled to said conparator) and having a
princi pal conduction path coupl ed between a source of supply potential and
a further termnal; and resistive neans coupl ed between said further
termnal and said signal output term Bal . 5. The clanp circuitry set forth

in claim4 further characterized in that sai L stive nmeans iscl S a
fleld effect (GoMRedi@ 1 ?aW?ﬂh%s%‘?’H}W&é’Pe"gi gs{é@ﬂ"iﬁ HiCEYFq dR et 36 The
clanp circuitrQugett tordentifroal.ghm 2ufrent hairrohaamplificr 2&@4 bis gobpledher

| owpass il teftocaugJ-ﬁgh]éﬂetg R BotaPd GpiRGeat a5 andufdheli6dldagk! abl e

current source. . ) np Gi,rcujtr set.for%&ggﬁ claim®6 further

char act eri zed GANVEREr ¥4iigh cBIRYIEES a‘lg‘lee)épt?fmarlén r CUTEHARGIRS L0 5

t ransi st or Shawhsg apptiedt referehectcomeoic mapliesd t o said conparator) and
havi ng a principal conduction path coupl ed between a source of supply
potential and a further terminal; and - resistive means coupl ed between
said further termnal and said signal output termnal. 8. The cl anp
circuitry set forth in claim?7 further characterized in that said resistive
nmeans includes a field effect transistor transm ssion gate biased into
conduction. 9. The clanp circuitry set forth in claim®6 further
characterized in that said controllable current source conprises; a gated
anplifier) having a control termnal coupled to said conparator, having a
first input termnal coupled to said source of reference potential) having
a second input termnal and an output term nal; resistive neans coupl ed
bet ween the second input and _ output termnals of said gated anplifier;
and neans for coupling an interconnection of said resistive neans and said
second input termnal of said gated anplifier to said signal output

term nal



17 July 2003 9 10. The clanp circuitry set forth in claim21 further
characterized in that said controllable current source conmpy jqaggeo® Jated
anplifier, having a control term nal coupled to said conparator) having a
first input termnal coupled to said source of reference potential, having
a second input termnal and an output term nal; resistive neans coupl ed
bet ween the second input and output términals of said gated anplifier; and
means for coupling an interconnection of said resistive nmeans and said

second inpu& télr! g} nal of said gated anplifier to said signal output
termnal. 1 clanp circuitry set forth in claim10 further

char act eri zed by a constaniClaip Eirc iRty Céom ﬁgmg an out put term nal
coupl ed to said signal output.termnal,” for continuously providing a
substantially constanf & ntNRY fermingl: avfh 2 osigaahioutpht stermipak; ent i al

at said signal outputateoupling supicitdatcoupled " BERIELIE &apQt ?i%tniai"' inditfers
from si gnal, o(g{]g)q_ﬂ '?é!rrﬁ?ﬁzﬂ | o()gg?ass fil tcfrbi n said prec?eter i ned polarity
sense. 12. The cldnmp crrcui Fy & TEIGH2Ed 0¥ ai m 10 further characterized
by a further |owpass &ilawpassofflterd Hastingean saiphtcsrasinal Wouwlédsad d
control I'ablgiguss e. . th circuitry set forth in claiml
or claim12 furt r@qcﬁgﬂ%& é?@{anﬂl ﬁ?‘ﬁnméﬁdggoﬂ%@%ftqr@f@ ence
potential is programébf@MParaton( kyvimgs aafirst A@p@tAferanifal rcdipled to! "
$13f uo the output terminal of said | i i
c!"[##zuoj %E)é/!ictaicabc ] Cﬂp‘ig‘ﬂ] Scaalt] Caovgg Scsa]f}:lé?réa?%%] l&%\jlgg] éaf%%ﬁ'b%] ca) cal ca
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tending to establish a potential at said signal output terminal
having a predetermined relationship to said reference potential
when said reference potential differs from signal provided by said
lowpass filter in a predetermined polarity sense, and provides
substantially no current otherwise.

2. The clamp circuitry set forth in claim 1 further
characterized by:

4 constant current source, having an output terminal
coupled to said signal output terminal, for continuously providing
a substantially constant current in a direction to cause said signal
output terminal to exhibit a potential which differs from said
reference potential in said predetermined polarity sense.

3. The clamp circuitry set forth in claim 1 further
characterized !)y a further lowpass filter coupled. between said
comparator and said controllable current source.

4, The clamp circuitry set forth in claim 1 further
characterized in that said controllable current source comprises;
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5. The clamp circuitry set forth in claim 4 further
characterized in that said resistive means includes a field effect

transistor transmission gate biased into conduction.

6. The clamp circuitry set forth in claim 2 further
characterized by a further lowpass filter coupled between said
comparator and said controllable current source.

7. The clamp circuitry set forth in claim 6 further
characterized in that said controllable current source comprises;

a transistor having a control electrode coupled to said
comparator, and having a principal conduction path coupled
between a source of supply potential and a further terminal; and-

resistive means coupled between said further terminal
and said signal output terminal.

8. The clamp circuitry set forth in claim 7 further
characterized in that said resistive means includes a field effect
transistor transmission gate biased into conduction.

9. The clamp circuitry set forth in claim 6 further
characterized in that said controllable current source comprises;

a gatéd amplifier, having a control terminal coupled to
said comparator, having a first input terminal coupled to said
source of reference potential, having a second input terminal and
an output terminal;

resistive means coupled between the second input and
output terminals of said gated amplifier; and

means for coupling an interconnection of said resistive
means and said second input terminal of said gated amplifier to
said signal output terminal.
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resistive means coupled between the second input and
output terminals of said gated amplifier; and
means for coupling an interconnection of said resistive
means and said second input terminal of said gated amplifier to
said signal output terminal.

11. The clamp circuitry set forth in claim 10 further
characterized by a constant current source, having an output
terminal coupled to said signal output terminal, for contintously
providing a substantially constant current in a direction to
establish said potential at said signal output terminal such that
said reference potential differs from signal provided by said
lowpass filter in said predetermined polarity sense.

12. The clamp circuitry set forth in claim 10 further
characterized by a further lowpass filter coupled between said
comparator and said controllable current source.

13. The clamp circuitry set forth in claim 1 or claim
12 further characterized in that said source of reference potential
is programmable.



