SANVPLL NG Cl RCUI-T AND BLACK 'LEVEL CONTROL 5 . SYSTEM FOR A CRT
I'NCLUDI NG SUCH G-RCUIT. This invention_rz%%g opsanpling circuit and

bl agk.l evet control systemfor a-CRT inc ggg h circuit. 10 In signal
protessing systens such as a tel evision receiver for processing a conposite .
telgyi sion signal, there is a need to ganple information contained i;z

signal s p}ocessed by ‘the system It is often necessary to provide
.significant anplification in the sanpling process in order to obtai
in mation sanple with a |l evel |arge enough to be utilized effectively by

circuits which are intended to process the information sanple. This
requirenent. is eVidemﬁAW%ﬁINS«éﬁﬁQQITrﬁ%Ps%%@%ﬁ1PEVE%quﬁgﬁp&alIy 20
controlligg the bias Gysred FOKQPECRT NCOUPINGeEBEHSCORCUETEi ver, as
disclosed’'in United States Patent No.. 4,277,738 1ssued July 7, 1981 of W
~Hnn, entitled "Automatic Ki nescope Biasing SystemWth Increased

I nterference Irmunlty".T is. inve tion[{l#g%é S¥§t§g%b§ih _g? pggessary to
sanpl e the (variabl e) anplitdude 5}'a_sna pulsé of a Tewm FFVolt s
peak-t o- peak amdl blagk lNesrel lpomprpostystemeleropi G8Tainchuddngsisyedl .
" capabl e of autgmRtijgal ly controlling kinescope bias over a range of several
-vol ts.- Sq . " The need for anplifying |ow level signals in'the

sanpl i ng Brocess'requires that vol t'age of fsets associated with the sanpling
pr-ocess be held to a dimisignahrpre¢essing systems sychpasadplbeliastision
together wi theldag veif Gl WLl 1y SANBbRfos PLBCLM 894 slie YilaRl1s, Aitere

likely to distort 35 or obscure the” output information sanple. "Accordi ngly,
a signal sanpSi fg e iR AP sERERERa kPR FOPEsIREEs 1@ FiahadtSabl y
referenced ogiridessd®|y, VEHd Sygréhi cant! ¥sr ed¢ead nedepslare Iy proweidas

g?¥cgftdﬁg'Z%i%%y¥fég£éﬁ££§§fkic£€gghSggckgécgg% 1i%ghbg%é¥§§1fﬁﬂg¥dé¥

to obtain an information sample with a level large enough
to be utilized effectiveiy by circuits which are intended
to process the information sample. This reqﬁirement is
evident, for example, in a system for automatically
20 controlling the bias of a kinescope in a color television
- receiver, as discldéed in United States Patent No..

' 4,277,788 issued July 7, 1981 of W. Hinn, entitled
?Autbmatic,Kinescope Biasing System With Increased
Interference Immunity". - In this system it is

25 necéssary to SQmple the (variable) amplitude of a small _
pulse of a few millivolts peak-to-peak ampliﬁude, for the
purpose of developing a control signal capable of
automatically controlling kinescope bias over a range of

| ‘Several volts. o o

- 30 - The need for amplifying low level signals in the
sampling process'requires that voltage offsets associated
with the sampling process be held to a minimum, and that
the offsets not be amplifiea together with the information
being sampled. Otherwise, the offsets are likely to distort

35 or obscure the output information sample. Accordiﬁgly, a
signal sampling arrangemenf disclosed herein provides a

.predictébly referenced output sample with significantly
reduced output errors such as may be due to sampling
'_offsets. More specifically, a high gain,sampling circuit is
40



=2- 1  Disclosed wherein any sanpling offsets that may exist -are.not-
anplified in the sanpling process. Aspects of the invention are set out in
t he acconpanying clainms. 5 In the drawi ng: FIGURE 1 illustrates’a bl ock.
“diagragref a 10 porti on of a color-tel evision receiver includi ng )
appar according to the presgid invention, FIGURE 2 shows a circuit . Ajs
arrang t of a portion of the systemshown in FIGURE 1; 15 FI GURE 3 shows
a CIrCUFt arrangenent of another portion of the systemin FIGURE 1, @'J

CO”pr'i'ng DS wHkreir any sampling offsets thdt W8yWekksaccordin
to the present invention; depicts.a waveform hel pful in

under st andi 3 5 nc’t%éa"ﬁﬂe’rfalt‘?%n”bféi VR FAPHREFDTk shown in FI GURE 3;

and FI GURE 5 shows an ﬂﬁmmtoﬁletm r PeeREbn afr@ sebotk gntheé the circuit
in FIGURE 3. |In: FIGURE feJEVISIOH signal processing circuits 10 10

(e.g., i ncl ué"cr?é“ an&'e’bn%e“t OF anplifier and filter stages) provide

separ ased | um nance (Y) and- chrom nance (C) conponents of a econposite col or
tel evision signal to a denpdulator-matrix 12. Matrix 12 provides out put

| ow | evel color image representative si gnals r, g and b. These 15 signals
are anplified and ot hekwi g FixRwkRed by circuits Wi thin kinescope cathode -
si gnal processing net wor ks 14a,

. FIGURE l,lllustrates-a_block.diagram of a
10 portion of a-color television receiver including

apparatus according to the present invention;

_ - FIGURE 2 shows a circuit arrangement of a
portion of.the_System shown in FIGURE 1l;
15 . -
. FIGURE 3 shows a circuit arrangément of _
another portioh of the system in FIGURE 1, comprisihg
a sampling

20




714b and l4c, respectively, which supply high level. anplified color i e
-S|gnals R, Gand B t'0 respective cathode intensity control electro 6a,
16b,and 16¢c of a'color 20 kinescope 15. In this exanple, kinescop S
of the self-converging in-line guntype_with-a conmonly energized-grid 18
as§v0|at d with each of the electron guns conpri sing cathode el ectrodes
16a;” 16b and 16c. Since cathode signal processing networks 14a, .14b and

" 14c are siMpkakork HcobnE MY RHEpreddet f Dhtentdondi scussion of network -

14a—al so applies to networks, 14b and 14c. | n_net

‘(e.g., an anal og el e¢th% %gﬂ%ﬁﬁﬁt%d%d?%%egﬂﬁmm§8§B%Pgs §h§5§%4§¥yﬁaf%%
out put f gomtiet bperktion ©F it samgpbing rmetwotkashowescanI&UREeB 30 21
i'n response_ta a keying signal V[err] produced by a pul se generator 28.

Driver stag? i ncludes a signal anplifier network for-devel opi hi gh
I evel output signal FIGURE I sshppiad ﬁétbrmégédﬁeaﬁﬁaRQRQQEﬁiOégﬂhode

16a is coumlp%q_ttl%n arl?f {)%}gan(g{%@ms_@nphlﬁgg@ﬁﬁwgrk 22. Sanpler 22 is keyed

by 35 a timng Sign y a timng signal VS_(a conplenentar megfion

| of signal during samﬂnrﬁﬂ@ﬁﬁﬁclaﬁ??%@v%ﬁ%epvﬁanéésEFpﬁéﬁsﬁéﬂb
also pr aﬂg}UC% bpe Rjd' S%mﬂ%rv%eof@étdeuakopamglarn@rt RUHA Lt

si gnal h i | ied I L d 21 .f nodj fyi
the bias of SHAISTH TS 10 FePUFERF JURIPROBE A1)t S0 PG A e

| evel - Clydnpnaronsl ust esl cbnympeéhﬁdecdtﬂier aslevilsibon digmudsdmh &

"Pulse ene I t t | '
peri odlgc | LW@ 53 ‘?ﬂ e{:}gt ﬁ%d sr:g%t \g?k’% neg%% %%%Q@%d“pglevel
' 'Emnl t or ed. t'ﬁin]sozpui:mgexhepreseatgbsvfl gégpellsr .y gamlldf ibeed THRAS t ude
e , W thin -
is ?or % f(ﬁ%%” rgﬁéoégﬁflkgeé a 8 E%her@&@e'%ﬁﬂ@@éé@ﬁt 19y ki esE0pe grld.

bi'asi n ng the nonitoring intervals., The
output of putiehiyericiaesrops ¢&§h9dﬁ|§h9§ﬁén§F°@§ﬁ%§ng hetworks lda,

14b and l4c, respectively, which supply high level amplified
3color lmage signals, Ry G and B to respective cathode-
1nten51ty control electrodes 1l6a, 16b and lé6g of a color

. | 20 kinescope 15. 1In this example, kinescope 15 is of the

(

self4¢onverging_in—line gun type with a commonly energdized
grid 18 associated with each of the electron guns comprising
' cathode electrbdes 16a, 16b and l6c.- Since cathode signal
processing networks l4a, 1l4b and l4g are similar in this
. 25 embodiment, the follow1ng discussion of network l4a also
applles to networks 14b and liég. _

In network l4a, a keyed gate 20 (e.g., an analog
electronlc sw1tch) couples and decouples the r signal output
_ from matrix 12 to a. video signal input of a klnescope driver -
36 "21 in res?onse to alkeying signal Vg produced by a pulse’

. generator 28. Driver'stage-Zl.indludes a signal amplifier
_hetwork.for developing high level output signal R which is
applied to kinescope cathodé 16§. Cathode 16a is coupled to
an input of a sampling'network 22. Sampler 22 is keyed by

35 a timiné signal V¢ and by a timing signal Vg (a complementéry

version of signal dﬁring sampling and clamping intervals described
hereinafter) also produced by pulse generator 28, for developing an
outpdt control sigmal which'iS-supplied to a bias control input of
- driver 21 for modifying the bias of amplifier circuits within
40  griver 21 to control the black



~attenuate

provi ded also'suppliés an'appropriate bi as voltége.for grid * 18 at ti‘res
opher than the grid pulse interval. Signals V[err], V[err], Vferr] and VG

from generator 28 15 are synchronized with respect to’the horizontal
(1'ine) race bl anking intervals_apd the vertical (field) retrace bl anking
interv of the television signal.” These signals are generated during a ; A

peri-od of tinme after the end of vertical retrace bl anking, but before the

begi nni ng: ]rogo éi‘le @xorﬁg})ge&gdﬁg{:g&v LF%QEEt je_kgw ggogi_a_h_gggl cont ai ni ng \J

picture’in el on aye I's, these
signal s ardisgusseded during a portlon of a Iarger time -|nterval t hat

enconpasses .a-few r u |
_absentQ§SpeC|f|caIPﬂ£ S|n%é+e%% K ?gn ggg“géﬁ2r93éﬁoﬁgohg@?&?&gb %ag%
peri od of Ry¥fe fg %‘Hn@e@-@@%‘ér éntervalss@heepthienf:éuthgrieopurrent

~appr oxi matsg M{if:%léccﬁ%l.!i@ni@' té'B@Sméﬂiﬁétea de\?hﬁlg WGT.LQE ekaRpicd @rr] is
- devel oped, and a su ent  no orl g I nterv ?f approxipately two
_horlzonteHPQ§%ﬁ%y?hﬁ%i% Riflias g ha§3 1§P§ﬁal§ 967 alfd B8 fe TFRZS oped.

"During theofird ts i 2@ volesyal andhkskappitefietd klne%ubptel gridad 8a feat hode

follo P ' ul se | version -
of gri pdﬂ?é%%%?g%ﬁ%%ggga%g%ﬁeii|%gg%ggggégt 5 l% &t@%ﬁ%ﬁ%b the 35
nDnitOrirthenQ#tEﬂt qﬁep@h@¢|qeueretorh68|ﬁngmewhcahhgdgnpdlye|u§ o
propor Ui ongl faé@eaigﬁfeéuﬁgﬁa&h&ﬂea{a%asbr&sxee' pEHE! €81 LaQReh gt 1S -
signi fcant ative to rid pul se due

rel ativel Y-8 G fBI0RS © %ﬁsﬁ%ﬂﬁuﬁ?ﬁn@ﬁléfPPﬁéekFﬁ§§EHBé°electron gun grid

drive 40 | -5- chaswﬁﬂssv [of ﬁahﬁ agnai %dﬁrefn bh]j!sbn aa;@&*lﬁlcz@e |
output g se upl gLl el Bl e cen TG aTdec o e g T ol
retrace blanking intervals and the vertical (field) retrace
blanking intervals of the television signal. These signals
‘are generated during a period of time after the end of
vertical rétrade.blanking, but before the beginning of the
20 picture interval of the television signal containing picture
-information to be displayed by the kinescope. .That is, these'
signals are generated during'a portion of a larger time
- interval that encompasses a few horizontal lines during
which picture information is absent. Specifically, signal
25 Vg renders gate 20 nonconductive for a period of time
encompassing a reference or "set-up" interval of
approximately four horizontal lines duration during which
signal V¢ is developed, and a subsequent monitoring interval,
of approximately two horizontal lines duration during which
30 SLgnals Vg and Vg are developed.
— : During the. monltorlng interval, the kinescope
functions as a cathode follower in response to grid pulse
Vg, wherein a similarly phased version of grid pulse Vg
appears at the kinescope cathode electrode during the
monitoring'intervalg- The amplitude of the induced cathode
pulse is proportional to the level of cathode black level’
‘current conduction buﬁ.is_attehuéted significantly relative
to the grid pulse due to the ielatiVelyflow forward
transconductqnce.of the kinescbpe electron gun grid drive

35
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‘noni t or i ng interval s so that the output of matrix 12 is decoUpI ed from
driver 21 and klnescope 15. Sanpling network 22 operatés in respon
S|gna+s V[errf and V[err] to. provide an 10 anplified output sanplé€

repr esentative of the magni.tude of the cathode output pulse induced
g@tl VGy The output sanple fromnetWork 22 is utilized to nodify the bias
'operatlng poi nt of driver 21, if necessary, in a direction to develop a

§+pode) blas | evel at- the:output of driver 21 15 sufficient to-produce a
ed cor r SHATAGHATIStiCa hdhe AMRI tdriof e itndired GRENIIRDPRER BN,

-Gat e 20 is. r el dypin@laly \igs atersi waﬁlmt@epesxraér ol Sesk rom mat ri x
12 to be cou JﬁgﬁFO t.he kIB§$COpe Vi iver 21. FIGURE 2 shows additional
details.of d f%t élﬁWlees an anplifier transistor 34
and an active I oad Ci rSmgrta]J My lisebled regats sza)rdtﬁﬁlnanidee refexdénoe dend

si gnal- proce %f vélh__)e % &l@rgu cgf%fgr]x_/* l?l grm nal

‘Tl[err], gate CIrCUI o a ba I hpu anpl
transi stor - decmpleaﬂolﬂmmﬁnw o gin@inrseopitly. i ssmleimememorhe

col L ector ci BeUidpdia tdANs S;té%fpo%se angl é ROLP| ,g %&Hk\weé&opfo%‘?&éoéﬁ 16a
.Vi-a an out put. cqupl, network 40,  a resisto a term nal err%
During the mﬁl’ﬂpc%d-r ’fﬁjig PR SapRYe |=fﬁmes¢rg%¢l\re|%fd%%m%@lﬁ5d Rs of

g?tek2|0 aln I'dméu@ai;mﬂéﬁflﬂﬂ:pnﬁ Bl s mdus@edewesﬁgﬂﬂlvg ofm@eo@aphadle
ack level curr eve t, term out put pul se
~1s sensed by SAEE ofrrc'éfl H}egﬁf?’ﬁ%?u%rhse 'ﬁﬁ d‘i:?/l ‘ff cﬁﬁe}?ﬂg B¥ esi stors
.55 and 56, aw@etﬂad:mgmimtdﬁ)cda:m:pmlpmﬁme@eswwemvaadareetmmal
‘T3 to the inpy I n gﬁ{% | ¥O from
sanpl i ng netvvork 228%'%?& pp |edy&(r) tkﬁg%ase ég? 1l%%l er légnslrjséti%?g%ﬁ \Q/?a .
a terni nals T[E&EGiciant the vroduqge & deaime memct elevet efemthodducti on

is nodified tddcrRasa Qﬂﬁ:ﬁ&?&%ﬁ&:?&sé&q ea@tféncurcseé pb igansistor

.34 increases -and, decJyease res
ren ered conéhctlwg

%fé'g%hg} tlmes to permlt signals from
\\imatrlx.lz to be coupled to the klnescope via driver 21.
' 'FIGURE 2 shows addltlonal details of driver 21.

' zo'eDrlver 21 comprises an ampllfler tran51stor 34 and an actlve .
1oad.c1:cu1t including a transistor 35. Under_normsl video
signal brbcessing conditions, the r color signal is coupled
via a terminal T1, gate 20 and an input circuit 30 to a base

_'1nput of amplifier tran51stor 34. An amplified version of
25 the 1nput r is developed in the collector circuit of

transistor 34,_and is coupled to kinescope cathode lsg_via

eh output couplinglnetwork 40, a resistor 52 and a terminal

N Ta. 'During the monitoring interval when input signal r is
~decoup1ed by means of gate 20, an induced cathode output

80 pulse representatlve of the cathode black level current
'level appears at terminal T2. The cathode output pulse is
sensed by means of a hlgh impedance voltage divider including
resistors 55 and 56, and the sensed cathode output pulse is
coupled via a terminal T3 to the input of sampling network
35 22. An output control voltage from sampling network 22 is
. applied to theebaseeof amplifier transistor 34 via a terminal
T4. In this example, cathode black level current conduction
is'modified'to_increase and decrease as.-the base. bias current
of transistor 34 increases;and decreases, respectively, in
40



-6- response.de t he: out.put control voltage from sanpl i'ng network 22. 5

"FIL GURE 3_shows sanpling network 22 of FIGURE 1 in greater detail. In FIGURE
3, the ode output pulse coupled via termnal T3 is processed by a

sanpl ey old circuit conprising’‘@ninverting operational anplifier 65

(e.g., voltage anplifier) wth an associated feedback switch 68 (e. gy

- a bilateral switch) coupled between an output and an. inverting (-) input of
anpl i fi erm@spayt adeagie daipit ngortwsevsl baggef capasahpling aetpbed t g
.the outpu.tzﬁ?rf anplifier 65 via a sanpling switch 78 (e.g., a bilateral 1
sw tch). - e non-inverting (+) input of anplifier 65 is coupled to a
“sourcepof stable r HIEUERR 3 \alaws) esAREE ng Thetwenk e22 caf hBOGUREt putinpul se

is applie ( dvgyrting input of anplifier 65 via terminal T[err] and a
capacitorﬁgfaﬁéﬁiéé%%ﬁ#annnitoring interval ([err]) which follows 20 the
reference interval IBHIERBS i stherrikedeopveratcprise(epenéad Fdashown)
in responyRrifirdalNePAliy Gt dkdd by la PiS1EOARANEOLA0E i eLanel VC. Al so .
at this tine sampllqg}smntch /8 is-rendere -cOndrcéLve %glgged, as shown)
in responSOMRFLP IR F VRO TP P UPREE LB iR Bt L § 1 GhaP o vES 2§ - o -
coupl ifpo tved tadgep empif i fingat) fwith 6in (zespeiated feedbptkf Bedtbht 68nverted -
versi on of, ¢ caf . t ' =] _ ri VG [t Q.
capaci t or ('FU. T ﬂ%@ﬁgﬁ%ﬁ%i%&%@@ d%%“%%%%ﬁg??%%‘rq ég |8{é{1t§|85‘n|g flcgﬁlt |y
great er tHaventiing atd carpwspohowmpbifherop®n #pdpavpeakgdegertioy vol t age ™
S0 anpli fikfardie SAdull cagibicie P@MBbEppEaSLb! BRLCoERANL Uge | s supplied.
.to storage capacitor_ /0., The voltage sanple stored.on capacitor 70 is
r epr esent ARA e RS el -3 csPmRkingpvitee 68 fﬁegcatﬁoﬁéléﬁﬁﬁéﬁ pul se,
anddt efswie:cﬁi)s.o lr'mé e:&ﬁﬁuﬁniéne_ti@ge%pfiﬁ@ﬁbo?g ginpgkfhétemfgtsr ent 35 y
- .conduction, . voltage on capacitaor 1S su ie ia a_coupli net wor
85 (oo - SPURNGS i SRITES St tIPLS ) reieirBlrnTal taseaVarFT er HE al
conpar at orsehied .Rﬁtﬂmﬂme:wtpu‘agmlﬁﬁs sappbiéédtb otheotiheeritdpgt of '
Conparatoﬁﬁgﬁt é?”HHHfEfHer 65 via terminal T3 and a capacitor 84.

During the monitoring interval (EM) which follows

20. the reference interval, switch 68 is rendered nonconductive
(opened, as shown).in response to a negative going timing
pulse component of signal Vc. Also at this time;'sampling
switch 78 is rendered conductive (closed, as shown) in
response to a positive going pulse component of signal Vg

95 for doupling~the.output of émplifier 65 (comprising'an

“ amplified bﬁt inverted vérsion of the cathode outpﬁt pulse _—~
induced by grid pulse Vg) to capécitot 70. The signal gain
provided by amplifier 65 is_éignificantly greater than unity -

 _ and corresponds to the Qpén loop voltage gain of voltage '

30 amplifier.65,-so_thatfa'voltage'Sample of.suitable maghitude-

" is supplied to storaqe capacitor 70. The voltage-sahp;e _
stored on capacitor 70 is representative of the peak-to-peak -
amplitude oflthe cathode output pulse, and theréfore also
'represents the level 6f'cath6de black level current

35 conduction. The:voltage on capacitor 70 is'Supplied via a
coupling hetwo:k 85 (e.g., a unity gain buffer amplifier) to
one input of ‘a différential comparator 87.  Reference.voltage
VRerF is applied to another input of'cdmpafatbr 87. Cbm@arator
87 responds.to the input vglﬁages_fbr'providing'a control

40 ' ' :



87 responds to the-input voltages for prOV|d|ng a-control 40 -7- signal
at -an inverting output representative of the difference between reference

vol tage VREF, and t he sanple 5 vol tage fron1capa0|tor 70. This control

vol t'age is supplled via a termnal T4-to video driver 21 (FI GURE 2)

con{/olllmg the bias thereof in a di-r&ctd on to conpensate for. exces y
hlgh or Iom/cathode bl ack | evel current conduction by closed | oop f-eedback

' In order for the vol t age sanpl e. devel oped on capaci-tor

1 ONn. )
de accur afdpade gite S8 L NVAL NG AU RN, HeRFasEeHAR i TR RE o819 he cat hode

OUt put pul segjiftferen?eC detiicen @eﬁe'l%rﬁi@'#dl%é)fv and PeHe Sé ef rom
sanpling anplifier 65 to be referengeptjto redi ct e level. %f

15 desi r 8bl ¥FORERIeN & T IGARAG TR PP %ﬁ‘?ﬁﬁﬁ ? r%‘ép
si‘gni fi cant @f:.fasat ﬁelrm.rrmls h tas vddled e milvar Rl atﬂ'B;tIRE |21)pufo:of fsets of .

t he sanpling anpl I,er at t oIt sa J 455 Jet di Bot h

of these res&lotns P‘é‘l(%’t %%ﬁeé”baft e% osf;‘%% r’a) n%’é?ren‘fo fé%&%’at i fier

65. wi t h r ef eforc @xeestsdgye 1go dvigh ‘qzerhc]w mqﬂe 681@16 Jcenpelsmmr@mt During

the refer enc%dnﬁé}@t\i q:q_(ygé@ ?_Qﬂg, Feedbd®i i, i nterval [err],
se

switch 68 is rendere uctlve |n response to signal ‘VC.  During
these tirmds 25 sanpl |Irﬁ’g arcfors the asFe RHBRRI R TSACPedRA swit ch
6? congutctsiﬁ afctQQ;@tiaQ‘O ad |aﬁﬁ:1iﬂ&i:éflfy/% f&emlﬂaﬁa@i‘&héziﬁrtﬁé p&ak
cl-anped to the qu ier hen a

potential in3% g‘d‘é"g’g% 6’% \%1 ecéﬂ’aft?“fforg}@fe ’I'h’et etd e‘&‘?c%?£?ﬂ sEPRput

cl anpi ng 30 #hiel @mpdartude sﬂiartlfer comttgwet veagaiaok nff ndm Fsﬁﬁﬁ.pﬂg avplifiethe
Ponr o) pl BB MRG0 £ SIS Rt el e (5
| evel VREB de31rable for the amplifier output signal to be relatively
free of significant offset errors such as can be
attributable to input offsets of the sampling amplifier,
so that the voltage sample is not distorted. . Both of these
' results are'obtained by the disclosed arrangement of
20 amplifier 65 with reference voltage source VREFr switch 68
and. capaCLtor 84. ' _ _
During the reference interval preceding each
menitoring interval ty, switch 68 is rendered conductive
_ (closed) in response to signal V¢. During these times
25 sampling switch 78 is open or nonconductive. When switch -
68 conducts, by feedback actien the inverting input of
amplifier 65 is clamped to the output level of amplifier
65;,whi¢h'is then at Vpgp potential, in cooperation with
‘input. capacitor 84' The effect of this input clamping
30 action can be seen- from the waveform of FIGURE 4, wherein
the. p051t1ve-g01ng cathode output pulse occurring during
y-1nterval ty exhibits a (variable) peak-to-peak amplitude
AV with respect to a stabilized reference level Vggp
produced by the clamplng action. When enabled via sampling
35 switch 78, capacitor 70 develops a voltage sample
proportional to the difference between the fixed clamping
reference level Vggp and the amplified (but inverted) peak
'amplltude of the cathode output pulse. - C
"~ The descrlbed 1nput clamplng arrangement lncludlng
- 40



produced by the clanping action. -Wen enabled via sanpling 35-switch-78,
“‘capaci tor(0 dével ops a-voltage sanpl e proportional to the dlfference

bét ween fixed clanping reference level V[err] and the anpllfled (but ~
' ihverted ak anplitude of -the cathode output pulse. The descri bed |nput
cl anpi g ~af r angenent i ncl udi ng 40— 8 =8- anplifier 65, clanping switch 6
and cl anpi ng capacitor 84 is particularly advantageous in a system for
- sanpling. low 5 level signals such as that disclosed, since with thls

cl anpi ng - aAFekiEReRt 6P mpELaBPLEE: SWALCENSS ANGr CASMRIAD CRRAC s Y at eov

WI th cl arrpiggpamiéhlﬁglv}r adoahta@*abugl o6l by shReew Foal eaigLielg amw ifier
Ililerlout ut error are aﬁor re uced S|gn|f|c tly. 10 _

addl tion, TAVELsYS Eﬁ?‘ﬁf SPﬁ eSIGS &Lt de a fast

i nput RC t thampingt anrahgemehe anphrtf bélfs@ltts o tale 1cl famy 6 ianicer val s
relative 18ekhg aMRLLELEL EAPYL obl B8 GRISLAT, A B8 L SAP i £

i.nterval s charge CKI'y " to anpi ng
reference bEvBhevsagsaﬁt9#168Oduhmwgl@h&#pﬁﬁg | Ar@lidier antovt GradRs

~ charge ovegréhg?éggﬁbkggréahgguagggnlgﬂgyﬁﬁﬂf ustrated arrangenent, the
charglg? time o acit for, clanping pdrposes is determ ned by the

val ue - of ~apaci tor 8%, affdEdophe ipaRuSYSLEh O T SfeL YRR TR il 20 of

switch 68 dégisaslaytbhgrwlaeoa mlﬂ fin@utb RC Yike ddamﬁmlumr Vhe -
resi stance_of .s .smal.l, and S|nc theﬁ%qg; oop) gain -«

of “vol i agesBRpLELPE, a831pg EHR. Flambii iatsdvara i
effective amplifieceinpopordme cbnlsltiamﬂ idur icgnsthentsamp Ming ualtervals,

2t e conePakhéR.rapHRitar, U paSraR Mgy G R TS 0P S
“input ¥ rrergﬁﬁseama devedg viLlae sydrehi 6@ |dmre+nga|%1an§>m dmn tatvaks ovand
(i.e., capgreiser +B4 €ha¢ldadr 89er the sampling intervals. In the
' illuSt:ated arrangement, . the dharging time of capacitor 84
"for clamping purposes is determined by the value of

capacitor 84, times the value of the conductive res1stance
200 of switch 68 divided by the gain of amplifier 65. Since
the cpnductlve resistance of switch 65 is typically small,
and since the (open loop) gain of voitage amplifier 65 is
‘¢considerably largé-in.this example, the effective resistance
., component of this time constént is wvirtually insignificant.
25 Thus a faster clamping time constaht’;esults compared to a
time constant determined by the actual wvalue of switch
‘resistance. The input time constant during the sampling
‘intervals is relatively slower (i.e., capacitor. 84'discharges
slowly) since this time constant is deflned by the product
80 of the value of capacitor 84 and the input impedance of
| amplifier 65, which is high in this example.. -
f\* FIGURE 5 illustrates an alternative arrangement of
amplifier 65, switch 68 and clamp capac1tor“84 shown in
FIGURE 3. S _
35N . 'The arrangement of FIGURE 5. comprises a signal
inverting common emitter.amplifier transistor 90 with a
signél-gain.proportional to the value of a collector
‘resistor 92. Input signals are applied-to a base input of

transistor 90, corresponding to an inverting signal input,
40 ' -



'slomﬁy) 'since this time constant IS deflned by t he. roduct 30 of t ue
of -capacitor 84 and the input inpedance of anpliff 65, which is | :
‘thisg exanple. "FIGURE 5 illustrates an alternative arrangenent of a er-’

65, sswitch. 68 and cl anp capacitor 84 shown in FIGURE 3. The arrangement of
.FIGUBE 5 tonprises a signal invertingeomon enitter anplifier transistor

90 with a signal gain proportional to the value of -a collector resistor 92.
| nput signals are applied--to a base input of transistor 90, corresponding

to i nvertivig si glamp agaciddr 96uea}nuénﬂqﬂcnqnpnt(xlghhlsIap@ﬁarihg
Qutput s naly SRRPAIGIIAoH NG SRR e SLAGId AR 010d TR0 1 Shok1 20 28

suppl ied to a sw orage cCilrcul SucC as correspo
circuit 78, 78 switchadrRElaires fstmtingsk aiqusit wqrsmmrmwemomyemgoto

nonconduct | veasi o), i7e QIR bRl VePNEd b4k | SF1 Q5 098 DlinG base

i nput el ectrqodes of transistor . When swi tch 98 |s render ed
conductive (dPodd® qH?W%%ﬁMﬂQﬂ?QQ?QﬁEﬂﬁﬁ Bk Eion) Hes GAPRRE R R preenf

transi stor 9@hies colURlcHbY icutplit Ehdbdde tiipbRsEledttded f atbans DEtED,
which is forward biased so that approximately +0.7 volts (the base-enmtter

“junction of fset” voltage of transistor 90) 15 appears at the base and
col | ect oA0 eI ect rodes Gthelrr awsitstinrI D0 s Mrenderead | conddicisiwe c[‘cB@seﬂl higl| anp

capaci t or cl heg, ba al h
'is a predict é'%l g\éﬁgﬁe: g:o %%lcﬁi‘@%sllg’sé rn:g# er ecfS noén%‘(' duEtF% ve u%g%to%\ﬂégm
nmoni tori ng i AtSeceMpd.edhvighiswi tgh® & Heo c@l%d?ﬁs%uxfmﬂtpﬁlfs'@rﬁﬁs’ﬁ%ﬁ%?eaot 0

transi stor 9Qakth ARPEYEvdrE IR dEho it £ féﬂ?réﬁrﬂ&@él#hﬁo cpl yeTtor

Drovessed as RSBATFEIHEY A EPE Ik AEE S, vol tage of | tFangistor 90)

15 appears at the base and collector electrodes of transistor
90. The coaction of switch 98 with clamp capacitor 96
serves to clamp the base input to this (1 Vpg) voltage,
‘which is a predictable voltage.

Sw1tch 98 is rendered nonconductlve during the
monltorlng intervals, at Wthh time the cathode output
pulse is. coupled to tran51stor 90 and appears in inverted,
amplified form at the collector output of transistor 90.

20

The amplified cathode pulse is afterwards proceséed as
- noted in connection with FIGURE 3.
25 Although the 1nvent10n has been described with
respect to preferred embodlments, it w111 be appreciated
that other embodiments of the invention are possible in
- a accordance with the principles of the invention as noted .
'below, for example. .
- 80 . - In the case where the sampling amplifier (e.g.,
amplifier 65 in FIGURE 3) is a non-inverting amplifier, .
appropriate negative feedback can be provided for the
amplifier during the clamping intervals by employing an
inverter in the féedback path. ' ' |
'35 A feedback resistor connected between the output
and inverting input of the sampling amplifier can be
employed in combination with a resistor in the amplifier
input signal path for determining a desired closed loop gain

for the amplifier during the sampling intervals. In this
40 :



25 - - . Athough the invention has been described with respect to

pref erredgnbodi nents, it will be appreciated that other :enmbodi nents of the
i“nvent i gh<alhe possible in accordance with the principles of 'the invention
as not ot/ow, for .example. 30 - 10 +n the case where the sanpling
anplifié e.g., anplifier 65 in FIGURE 3) is a non-inverting anplifier, o

appropri ate-negative feedback can be provided for the amplifier during the_
cl anpi ng i sasevahoweweanplaaregnest ibe etdleeni hot assheedbhak pmeh A Y,
feedback " 81405 SONNRRLC L MAINRRN Uifs S UnATE el DXCLHERE WPl | N
sanpling anpfifier can“be enployed in conbihation W aresiStor1n the -
anpl i figr copstagitgnalrepatithiior afceptamleglimiibsi dediobosbe kdeppdaion for

the anplifigg -ggﬁwg_gltg?gkmé[l@_ intervals. In this 40 -10- case,

however, care nus en to assure that the anplifier input inpedance
and the anplifier input RCtine 5 caonstants are wthin acceptable limts
during the cl anpi ngSHAGCEESpCENGEN & A £IBW cheAr BsCMRIUTBLYE Figure 3
are condushlyedaphngdihieng Lam®itloafnd Gl S Pint@rv Al € v@bpectively:

Of " Fi oy 655 PEREBGABER, BOB LRy e oA rBh T 6 by 45380885 30 35

40 of Figure 5 is conductive. only 'durix}g. the clamping _.J'.rftervlal .
15
20° '_ | '
25
30
85
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CLAIMS: -1. A ci-rcuit -for sanpling an input signal having a reference
interval and a sjgnal *interval including a characteristic to be sanpled,
conprising: 5° . _ .an anplifier with a signal input and an.
means for developing a sanple in response to an output signal of tha
anpl iifier; a clanping network coupledﬁ%?_said anplifier signal input;
a swtching network coupled to said a | fi"er -.output, to said clanping
. network, Jand t@LAAME:sanpl e devel opi ng means; a.source . of timng signals
i nbk0di ng a_cl anpi ng i nt gr val ERUBRDENEoEOLLARATNG 00 LBRA! dilRay
reference interval of sai'd i npufsigna ,'an3 Sarfpl'ing T nterval conponent
correspondi ng haviagdaskgharenneeinieryhlsand ingdgneilgiaiteraad neans for
coupling said {iming;skoQa | It ¢hi t nder; sai d
ui Lchi g net vor e 38 E0RoRar dc T st Fe B, et ST )
coupling 3aid anplifier 8btpuPlifdes Waght tvéip8adbieRyUtatct Gn paitput;
anplifier input, and (2)mdaagupbirngegaildpamp! iaf ise@mpaat Gut dels@p®nsai d sanpl e
devel opi ng neans and to render'sgid-sm%tchinq,@etmqu operative during said
25  sanpling FhtBRVBREPRE, SEgPadi 8abItPRg 28R 1&J4dt i ve feed- back path,
and (4) coupling said anpl cleepiagt petwbekseotpledplte dadel @mplgfirans. 2.
A circuit acco g&ggltgnﬁh%Lnll,-mherein: 30 _ : ~sai d cl anpi ng "
.network includesa capacitdér arranged to couple said signals to be sanpl ed
to said abplifier input;aaswisghdngangityodky coypilegd rreasaicommrilsidsiesr
charge storage,deyiee £8r sdeuelanina iy KRRk Sall &J RiSRWASS | to
anplifier output signals referenced to a reference |evel. _
~developing means; ' N -

a source of timing signals including a
clamping interval component corresponding to said
15 reference interval of said input signal, and a sampling
interval component cofresponding to said signal interval
" of 'said input signal; and '
means for coupliﬁg said timing signals to
said switching network to render said switching netwo;k
20 operative during clamping intervalé for (1) coupling
said amplifier output via . a negati#e feedback path to
the ampiifier input, and (2) decoupling said amplifier
output from said sample developiﬁg means and e to
render said switching network operative during said '
25 sampling intervals for (3) disabling said negative feed-
back path, and (4) coupling said amplifier output to said

sample developing means.

2. ‘A circuit according to claim 1, ﬁherein:

30 o - said clamping network includes a capacitor
arranged to couple said signals to be sampled to said
amplifier input: and |

said sample developing means comprises a charge
storage device for developing a voltage sample in response

35 to amplifier outpﬁt signals referenced to a reference level.

—
—_—
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.-12-'3. A circuit according to Claih11; wher ei'n: said anplifier conprises

an_opergtional amplifier 5 including an inverting signal- input, a

noni ny, g tnput, and an output; said clanping network includes, a:

capaci rranged to couple said. sjgnals to be sanpled to said anplifier

I nvert I nput; 10 a source of- reference voltage is applied tqu

sai d nonlnvertlng anplifier input; and said switching network couples said_

anplifier output tmsaid @iﬁé@iaga@@@f&iﬁ@rtatcwiﬂ Lpvehtikagni:nput duri n\gj
said clanping interyv

al A circuit acegor im1l erein:
sl d anpl o ComAtubATPLITie fomerived Shnvperetipnet apnyiiier
transi st orifEMidihiran nintet g r oligna 20iapdt pus pridnandegeimgniapeet,r odes
defining a in current conduction path of said transistor between first
. and secomféﬁ;iﬁs %ﬁ ko @ratlng potential; said clanping network includes a
capaci tor arranged S&mdcniqmpi@gsa¢ﬂwergnansludeSeasaaphedtbu said input 25

el ectrode;, S VS0 £ 084 101 naoUPLE S8 AL EnBTRL EbCEagll! PU!

el ectrode to sal. anpl capaclitor at saird I nput ctrod uring said
cl anpi ng iameki Gl %ﬁ ‘Daverting cipR%tt according to Caim4, wherein: said

i nput ,10ut put and QQWﬂQ@r@éG§frﬁéﬁéréﬂééeG@QEQgéolgaagplieh|Q@tghland
emtter el ectyrodes,, res Ll é &IFCUII according to Clains 3 or
4, wher ei PO HRG {k@ a}ﬂpgﬁpl?P er during said sanpling
~intervals correspomﬁndCEWiECMﬁng hetwoskgoetipliesnsafidsamgldfikrfi er. 40
output to said clamping capacitor at said inverting input

during said clamping intervals.
. 1 5 ‘ .

4. A circuit according to Claim 1, wherein:
said amplifier comprises a signal inverting
amplifier including a transistor having an input electrode,
20 and output and common electrodes defining a main current
.condﬁction path of said transistor between first and second
points of operatlng potential;
' . said- clamplng network includes a capacitor arranged
for coupling said signals to be sampled to said input
25 electrode; and ' | '
said switching network couples said amplifier
‘output electrode to said clamping capacitor at said lnput

electrode during said clamplng intervals.

30
5. A circuit-adcording-to C1aim-4; wherein:
said input, output and common. electrodes correspond
to base, collector and emitter electrodes, respectively.

35 -

6. A circuit according to Claims 3 or 4, wherein:
the signal gain of said amplifier'during said
sampllng intervals corresponds to the open loop 51gnal ga1n

of said amplifier.
40
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.7-13 - 7. A circuit according to any. precedlng claim mhereln
swi tchi ng network includes an input coupU "mm ifi @
W th substanti al'ly zero offset, and an o l”mrmmgal d &
|nput with substantially zero of f set . " 85 *A systemfor

Kamatl]eal ly controlling the bl ack Ileile‘i current conducted by a ki nescope
tel evision receiver, said systemincluding an inage reproducing

i nescope with an i nt ensi ty..control electron_gun cq a e
_-eI rode; neans for 7Teouph %c'\?rtdé‘S ﬁmglfgon?ﬁg Lt ﬁc‘f‘g’d’{gﬁﬁ %‘erl 0 |%9'|grra e
di splay and inmage bl aakid G il MY Shd@rsk dll@d:Eﬁ&éQHaﬂUﬂnpaﬂdcﬁﬁpmédfOr
der|V|ngaa signal: representative of the cathode c t conduc%lon | evel

during pBri &8 Saiénhameifd e ERIS Wit Ehhi $i %ﬂ:ﬂn Yn@efﬂtg $8F% and a.
circuit forasaman Bt dcﬁiﬁl&ﬁfrﬁ@tsalﬂdsaxgpmfz?ér 1npptown.¢lla a control-
vol t age, the arrplln ircuit comprising: an anplifier W|th ‘a signal input
for receiviff S | 5 hal and an output;” a charge storage
device; a clanplng network coupled to sai d anplifier.signal 25 input; a

swi tching network coupled to said anplifier output, to said cl anpi ng
network, and to said charge storage devi ce; a source of timng signals

i ncl udi ﬁa a cl anpi ng 80 i rft eﬁwe%oﬁﬁ%r@hW'B%Eh?ﬂhj during an interval |

prior to saif Rt (fd“kﬂé“ﬁi&@ﬂ 1@@@16cﬁﬁfehtnaohahetéalbgo@p&ﬂeeecOPe
oecurring during sal

noni-toring, i nterval ;. neans ling said timn
signals to d& @ FALTHTHPMAIRRK D r%ﬁﬂ@rsgﬁ?;ﬂmsﬁvf‘f:gﬁgp gt'\mdﬂ? )
: opfraz I ;/e 3% ldiﬁ::.&ﬂj dcfr%é’é&kbﬁ@ witeryal sntensity eonmirbrlg eﬂmatmmlgﬁn er
output to s
feegback pag?mp%%?r%]gﬂg%%q$e] ggtrogg?l Ilnfelagrs fOQ‘u l%.w%%é

51gnals 1nclud1ng perlodlc image display and image blanking

intervals to said electron gun; and means for deriving a
signal representative of the cathode current conduction -level
during periodic monitoring intervals within said blanking
intervals; and a circuit for sampl:.ng said representatlve 81gna1
to prov1de a control voltage, the sampl].ng circuit compr:.slng.

an ampllfler with a signal 1nput for rece1v1ng said

20

'_representatlve .signal and an output,
‘a charge storage device;
o a clamplng network coupled to said ampllfler 51gnal
25 jnput; ' '
' | a switching network coupled to said amplifier
output, to said clamping network, and to said charge storage
device; ' ' | N
a source of timing_signals;including a clamping
30 jinterval component occurring during an interval prior to
| said"ﬁqnitoring interval, ahd_a Sampling interval component
occurrihg during said monitoring interval;
means for coupling said timing signals to said
switching network to render said switching network operative
35 during said clamping 1ntervals for (1) coupllng said
ampllfler output to said clamping network at said amplifier
~input via a negative feedback path, and (2) decoupling -
said amplifier output from said charge storage device} and

to render said switching network operative during said

4 _ _ : .
0 Ki:— Continued On Next Page ---



safd~aan

SW t chi ng/Zk
ra- Q ajl

‘negatiye
~charge”s
sanple in
said sanp
sai d kine
current c

ork operative during said [---Continued On Next Page---}
(Continued): sanpling intervals for (3) disabling said-

response to anplifier output signals; and neans for utilizing

jer output fromsaid charge storage devi.ce, and to render said

ggback 5 path, and (4) ¢gupling said anplifier output to said
fge device so that said charge storage device devel ops a voltagg

Icxdion devetepe smield) 10 control voltage for nodifying the bias of °

ol o1 B SR AT B

o/

wher ei §: satth clamdi (4) nedupl kngnshiideampldfiaci outpart angehid acoupde sai d

cat hode o
accordi ng
anplifier
an out put
to couple
sour ce of
-1 nput ;;qan
- outpuﬂoto
cl anpi ng

Lo ol G0l Pl 0o 3L TBLLK SR LARVL.el0 acvce WNSBos

ed

efein: - sai Per “COmPri ses an oper a 5
a mikiigr) sampheeini ngsppyael tonpmplif iean dubpart isdgnadbai: . and
arfP sai d clanping network includes a capacitor-arrang

sald signals to_be sanpled to said anplifier._ inverting input;
r ef er enc SUGHPE afRx | gtggﬁlz-}ea_ saidaisampdie it Savekprrgridi er
@&oHkrol voltagsafdrSibleriyRagNeheobk aG0WH &% i3RI s dpd e

said cl ampi ng capaci,tor a aid_inverting input during sajd
iS9 ea],%atfg_r?gggg%epa é.esire ie_v_e-l of'ki_negsco_ppe b]_.ack ](:Jevei

" current conduction.

15

20

25 .

9. " A system according to Claim 8, wherein:
 said clamping network includes a capacitor
arranged to couple said cathode output signals to said
amplifier input. | -

10. A - system ac_cording to- Claim 8, wherein:

said amplifier'compfises an operational amplifier
including an invérting signal input, a non-inverting input,
and an output; _ ' '

said clamping network includes a capacitor- arranged
to-COuple-éaid_sighals to be sampled to said amplifier

- inverting input;

. 30 .

a source of reference voltage is applied to said

_non¥inve;ting amplifier input; and

said switching network couples said amplifier

_output to said clamping capacitbr at said inverting input

35

. 40

dﬁring said ¢lampiﬁg intervals.
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- signal |nvert|ng S anplifier including a'transistor having an ing
el ectrode; ard output and. cornon el ectrodes defining a main currer
conducti on path for said transistor between first and second p0|nts of
opeLatlng potenti al ;. sai d -cl anpi ng-neswer k -i ncl udes a capacitor arranged 10
for coupling said S|gnals to be . sanpled to said input electrode; and said

S ching network couples said anplifier output electrode to said clanping
' Cg%éCItOF at said input eAeswﬂBMe duccogdsagdtolé&pmmgSunwéeveug 15 12. A

system according to §¥?an%ééll engg?ng |gpg5 nQitﬁHVeé%gn

el ectrodes correspon Iec ectrodes,
respect i $el gmp2Ofiar 1nciyé1391actnnusmgt9§ Caanns ap 4nput ejestaode t he

signal gain.py 8@k uégglnaf E6fm HréﬂgcﬁﬁbﬁeQSdEQE?Hh@ga' RIEQRY @i 1@ty esponds

to the open“loop s arn of sai fier. 14. °A systenfaccordln do
Cl ai m 8, mhepednctsen path f°rsﬁﬁadsﬁFﬁéﬁFﬁ§°ﬁePﬁﬁﬁﬁePn ELTES %ﬁﬁﬁ%

coupled to PgigtgngklBbggagyhguboﬂbhhlggpstant|aIIy zero offset and an
out put coupled to said anplifier input

vv#( tantla&py ei:ro offset ed35
15. A system accor di B§LoCAAPPIRE BFtUP min§ LIg eF, &\ 8PSt R, 3 T2 09
utili zatlDonfaiEaaaupMﬁgl Sﬁidﬁﬁagﬁa&esnzonblevsamplsﬁl tovaldisgeangartpl e and to

a reference yol proportional to said clanplng reference vol t age
for & % gge, and

11, A syst.em - according to daim8, wherein: said anplifier corrp

said switching network couples_sald ampllfler
output electrode to said clamping capacitor at said input
electrode'during'said clamping intervals. '

15
12. A 'systet_h' accordihg to Claim 11, wherein:
said input, output -and common electrodes correspond
. to base, collector and-emitter_electfodes, respectively.
13.7 A system according to Claims 10 or 11,
wherein: o _ ' _
- the signal gain of said amplifier during said
25 sampling intervals corresponds to the open loop signal gain
of said amplifier. ' '
14. A system . accordj.ng- to Claim 8, wherein:

_ 30 . said switching network-inqludes an input coupled
to said amplifier output with substantially zero offset,
and an output coupled to said amplifier input with
substantially zero offset. '

35
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devel opi vol tage corresponding to. sard—controt—vottage, representative
of- t he- rence between said voltage sample and said proportional .
~referen | tage. 10 16. m Hm g-to any one-of °
{ claimst8 Y0 15, wherein the video signal'd¥ ol lconprises a .
" kinescope driver circuit which prodM—des the bias for the kinescope and .;;
further conprising mBaNgS syesamRekyRIhg w%@%ecgfoaa%@sngosimrgigQr .
i solating the driver ¢ rcu&t 15 and ki nescope from precedi.ng citcurt L
means during the clsér‘r%"ﬁ’d_- LFRFLO8 MIRANA CAMRE dFemMeans Fesponsive Ut shid
sanpl i ng t heolaapéidampee cndr 8stLtefddetcOfvaatsdgnal having a reference
. interval an o] knterval Jincludi.ng said anplitude characteristic, 20
'conpri%ing:ggﬁpé%ggg F%n%P gﬁﬁﬁLFﬁ@Pp ' hrﬁﬁ%ﬁgﬂgﬁiWéiﬁﬁﬁﬁn€°%.'
non-i-nverting input, and an output; a coupling capacitor for coupling said
.signal to bédevehppbidgte saidagepkiokirespomddmig ng isyid ;cAbcrol voltage, a

source of DLy bEbREEREGPRECRLEAL  GRURLEAN @ 98]l Ml id | o1, non: | IverfLng

input; a storage capacitor; irst™s coup

anplifier opusadddrsararsionaderedpaeincer voddtage. a second _
switch D.C. coupled. between said anplifier output and said anplifier .
i nvertitg i nput: and. &%souPcEYSftef RFRGTSiighaltsy EoupIRe taf s&?@ii%@c%nd o

swi t ch }‘or _f@nﬂe;iﬂﬂgsah_d sagolo,_cid&w ts_@‘,.gn%(l@_dH:Q:Td:p@.rf@-rﬂé%ssae%&néﬁiﬁé@ncel g
interval s apd _nonconductive duri.ng sai .5 si intervals, and coupled *
to said fi r%?kls{}\ne?%ﬁp?o%‘rﬁgﬁaeﬂﬁ ué‘%i H'hFF?‘stprﬁﬁg‘t%%‘F ntg'}?cd‘?fdﬁ:tﬁ% ®Weing
sai d refereptresndpevahd &ndtbemndaotnpre sdngi mg g dedmmadivatss vehs, SO

that said s pacitaf l.oRps val : e in response. to output
Sianal o of oy eS| Frntd, SReRatg® £Br el it AN S JE LESPORE Ot
duringjsaida¢%t%+vaﬁ§999 from preceding circuit means during the

clamping and sampling intervals.

_ 17. A circuit for sampling the amplitude
characteristic of a Signal'having a .reference interval and
a signal interval including said amplitude characteristic,
20 comprising: -
an.operatioﬁal amplifier with an inverting input,
a non-inverting input, and an output:"
- a coupling capacitor for coupling said signal to
be sampled to said amplifier inverting input:
25 : , a source of D.C. reference potential coupled to
said amplifier non-inverting input:
a storage capacitor; _
a first switch D.C. coupled between said : ¥

amplifier output and said storage. capacitor;

30 E a second switch D.C. coupled between said - *
amplifier output and said amplifier inverting input; and
a source of timing signals coupled to said seccnd

switch fo:“;endering said second switch conductive during
saég reference intervals and nonconductive during said

35 sighal intervals, ana coupled to said first switch for
rendering said first switch noﬁconductive during said
reference intervals and conductive during said signal intervals,
so that said étorége capacitor develops a vblfgée sample in response
to output signals of said amplifier when said first switch is con-

.40 Juctive during said intervals.




. wherein

-17- 1.18. ."A'sanpling circuit for sanpling a signal conprising: an (gggED
anpljfier having an.i'nput for receiving thf-signal and an output, 5 '

a storage-device; clanping neans'coupleddtd'said Input for providing a
referencel vol tage thereat, switching neans for selectively coupling the:
output to said storage device, and 10 . . . contral, neans_for_gdefinin

a (%f/’arrpi ng interval i m&hi ch FIREARSE LML £8F &7 Jtd IR the °
rgigfence\H&Sﬁﬁﬁisaﬂg;for defining a subsequent sanpling interval during

- whi¢h the signal to be sanmpled_js {pjed to 1he1§qplifiégefgghéhg?gaid '
output is coupled to tHe VIRFLGECE PHEALE DA KT TG feahs to store -

i.n the devi ceigh®l vatdiean refiepenged to said reference voltage, of the

signal duging the sanpling interyal. 19. A circuit according to claim 18
th Sterass o

e 20 anplifi%r r39%0 %1%f%nwﬂifier. 20. A sanpling circuit

substantial ly as herei ebahpirg desans beshplied refsaihcnpet Fouresogidihngs |
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