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2084835 1: SANPLING Cl RCUI T AND BLACK LEVEL CONTROL SYSTEM FOR A CRT USI NG

SUCH CIRCUIT. .5 .~ This-invention rel ates it for sanpling
an |/nput sfgnal having a reference interval and aéﬁgrégigt erval . . The

|nVQnt|Qp alse relates. to a system.for :controlling the black | evel Lcur r ent
|n a kiinésgope and-including such a safpling circuit. 10 In signal

pracessThg systems such as a television receiver for processing. a.conpodi '
t el €Vi si on signal, -t hSAWLI.INGacmRedITOANBrTBLaCKnfL.tEIVIEm icoNTROL ai ned in (%10

signal s processed by S i e c o provide 15
significant anplific 9§T§M E , & CIRE - obt ai nan
I Af ormati on sanple with a | evel Iarge enough to be utilized effectively by

circuits which are |ntBmﬂedlhﬁeﬁtﬂsﬁSSelbeesnterﬁBEhQ&ui%WEbQ sali¥lSing an
requi renent is, eV| for_exa autonatlcally 2

d t
control I'ing tHPHY 4 %#a%.??ﬂég%ng r?ﬁegeBSEginggFgﬁ sit9q Peddi , .
di scl osed |r|1nterval ThéhinhednBiancalBat erflakies 402 a7 y&tam E&&ued.JuIy

7, 1981 of W. | T N BLASLN =
R b g HERMRTLo GRE U STE ]
necessary to iRHHIEinGesuchr 2 appBpLang| Fioguist. 2 smal pul se of a few

‘m | livoltsopeak-to-peak anplitude, for the purpose of developlng a control
si gnal capable of automatically _controlling kinescope bias over rapge of

several volts. 30 1N S19G8dnRTOSHARIHY SHELALTICR 1RSI Y geLevision
acconpl i shed 2ecbmebroffb&ebio@e%@m:@ ed obrigod 1ee swxévﬂglm os£6hallp tieére
di stort. the out put sanp par ular,.in a s m 0. netmork wth a .
S|gn|f|cant afBufit SF &héﬁﬂ& Q£§ﬁqﬁqﬁﬂﬂ|?ﬁpﬁﬁ %ﬁé&ﬂ?r@ﬁ %%ts shoul d-
be avoi ded -t opSEcassednbyt Ithemstymﬁens.arrmte is cmﬁtrm e ceEs $aUF | yodpsdmlded

or obscureg by; Eﬁ%ﬁ hltf'ﬁ% eﬁ:%.ttﬁ W‘i‘%{‘ @%S%Péﬁe%@ edradbe

sanpl i ng net wor pro a S|gn|f|c ion In
order to devet@poamaeut@m:unQQMmatﬁonnﬂaMRienwish|erbevel large enough

to be utlllzed effectlvely by circuits which are intended
to process the 1nformatlon sample.' This requlrement 1s
o "eVLdent, for example, in a system for automatically
.20 controlling the blas of a klnescope in a color television
' Erece1Ver, as dlsclosed in - o United States Patent
' No. 4,277,798 issued July 7, 1981 of ¥. Hinn, titled
_Tl"AUTOMATIC KINESCOPE BIASING SYSTEM WITH INCREASED
_ INTERFERENCE IMMUNITY". . . In this system it is
25 .necessary to sample the (varlable) amplitude of a small
- -pulse of a few millivolts peak-to-peak: amplltude, for the
" purpose of developlng a control. signal capable of
'automatlcally controlllng klnescope bias over a range of
several volts.

30"' Slgnal sampllng preferably should be accompllshed
' so that offsets associated w1th the sampllng process do not
" distort the output sample. In partlcular, in a sampllng

network with easignifiCant amount of signal gain,
. amplification of sampling offsets should be avoided to .
35

prevent the output sample from belng serlously dlstorted :
or obscured by the ampllfled offsets. .

- When small: slgnals are sampled, the sampllng
_network should provide a sxgnlflcant ‘amount of amplification

.~ in order to_develop an oufput sample of suff1c1ently large




40 -Z27 jtude.  This requirenent is particularly evident when the
sanpling network is included in a closed loop.servo 5 control System which
i.s intended to reduce the amount of control "slip" to.an acceptably* smal |
.o, negh.gible level. In this context "slip* refers to the anmount. by which a
ystemis unable to fully- conpensate for, or .correct, a deviatipon
iesired steady state signal condition 10 (i.e., the anount by\ﬂhkge
I

E igl;. _ : r - . i gbhs LA is typica
a syshefarddy. Cgigﬁ?% lfg%q&ﬂéxxeﬁe {;ééﬁsﬁf%l%,}r/g%f gblagﬂe QRER 'S typ

reqqué- to redu to a neg [ I.near operation of the
sanpl iy ARG iReTraRk dksi inmpleded brdrclesadolacni 88EFPi on of
t ec Wdtitir SRy frend SWHDWEVES | it SNdER| Bo-SPaRhtadthet sRblatabe typically

- prone -to var

» T : K | . due. to ioh :
nomiqﬂﬂﬁqQ'Li?i;ﬁfﬁ£grégpéﬁééééggiﬁggﬁéﬂiIg?gﬂggé;gﬁ%ﬂggngSFSe, for
exanre.this soretastiyrtdliphpte figrsysso ctliei amounbebypsshigh?8 or

adva . efgre o) JLC or .th se of
o PO By d e T Undh 1€ €5 CRGELY h0EngaLE PRk Dl of 1GoBKERESE O 1
si gn@ deviatinndirom & desired steadydetatabsiégnal candagipnt sanple to be

Sigbst@ntd al lshd NARSEE e &maﬁra-aé%geémoérwf tehRoeNse 2aliyol tage due to-
rift and tenperature effects, for ‘exanple. Accordingly, in atcordance with

the FOGRIGHED of Vory imiantlerPtgain 3 BYRiFaléy KeABized hi gh gain,

| i neado Seiliite M1 eremca NPe g EBIP! agunet wor k which is insensitive to -

of fsets -associ af £d mkth-thetsanpl'n roceszi 30 ndrknsens'tive to-

variations of t SEF TRIR ﬁ%?t%ﬁe i TR ﬁﬁpPsgga oFsPgfig

r e- r degigrabley iniarden sanpvoid. distortbonanfethetditphe pampdet i nvention,

! xden Lanroid : = invention
] e A ol g S OEParR and, SvRESELER Brte B e

t r anSEFiARe foens pf inerkingan operation due to inherent
nonlinearities and in response to spurious signals such as
noise, for example. = 3 _
In some signal sampling systems it is necessary “
20 or_advéntageous to employ a ;eference-voltage source for
the purﬁose of re-referencing'the signal to be sampled to
a ;efereﬁce 1évei before the signal is.sampled. In such
case it is desirable for the output sample to be |
substantially insensitive to variations of the reference
25 fﬁoltage due to drift and temperature effects,. for exampie.
| Accordingly, in accordance with the principles
of the invention there is disclosed herein a high gain,
linear Signal re-referencing and sampling network which is
insensitive to offsets associated with the sampling process,
30 and insensitive to variations of the reference voltage
which is employed for signal re~referencing prior to
“sampling. N | I | |
In accordance with the present invention, a
circuit for sampling an input signal having a reference
- 86 interval.and a signal interval including a characteristic
to be sampléd comprises a transconductance amplifier with
- a signal ihput and a signal output for providing output
currents varying in accordance with signal voltages applied
to said signal input. Also included are a charge stdrage




a signal |nput ‘and a si gnal out put for provi d| ng out put currents varying in
accordance with signal voltages.applied to sai d si-gnal input. Al so !
mc{/ttded are a charge storage 40. 1. _
device, a_clanmping network coupl.ed-to the arrpl i fier signal input,
~switchi nglnetwork coupl ed to-the anplt3fer 5 output_and to the s
devi ce™ The swit chi ng network is. timed to operate in response t
mb‘nﬁl s i ncludi ng a cla ng, i nt erval co onent correspondl ng,to the
Feforence | nidSHS ofd (PTEIAT 6 GIRRK CHRPIES 0| 4%, SR L mo%mh
corr espondi ng.xipuﬁheaﬁ G adwilfchiny eletwoxH édil@pléwuto stig@aamplibeti m ng

signal s sgrve_ to ctlvteI cla etwork n c| a

i nt erval s% r?dn'tpu % %pﬁ% %JVJH%?V\D Lﬁcﬁ' ’ng" Jh%gngﬁg‘??‘ﬁ]é

intervals. The ttmeﬂg tso grpsém’eé sin reesfponsdeteweininggshgnabsk oper ative

- for coupli ng ]%@’Eﬂ.ﬂ 7 r vige -
during. t he sa |dnégl terva %ﬁ%ér‘f@déecoﬁprhg&&ﬁﬁeggrn%%?gg H‘gt %ﬁt from

- the charge stidiage WM#WQ%@%I%WEP‘FW%#@%%: -apda@cor dance with

. a feature of ddughiite Nt €dwvea céﬁﬁbﬁawlééurésﬂssﬁuingsw ”’éﬁé'dgﬂghﬂla
.syst'emfg.r aut onati cal | rrS}nt,roll nngfthe bl ack eyel current_ conducted by a

ki nescop 0 n inte@t g QANRRY SkRatier | A gELILIRGnSF IREEP| ESTVe
represent ati vtm detivatevithe (ﬁlagnpﬂﬂsg.am@twdmi:]ac&urﬂtgl thechMptngduct | on

ggrt ion of a- Jt’b‘? ‘P%eﬁd \afla% rljeilé%%‘fé?%c ‘%ﬁ%%b’i‘? a?%gwggiéa&dg to the

present . i nverittieorsang I3URE mmm@la- cnmltlmmangmnlsoalmpnenden 30 - of
~ the recei ver ghowyd %bﬁ 3 Rtetwofit %F&ra;tﬂ?év‘fof Gbﬁﬁﬂiﬁgaén%@fﬂ@?t of

anot her tion of t receiver 1n GURE 1, 1 ncl udi I ng network
accor di ngl' 0 VHE Y wrFents ok i e charge storage dev:.ce during th

sampling intervals, and for decoupling the amplifier output

from the charge storage dev1ce during the clamping
1ntervals. : ’ _
In accordance w1th a feature of the 1nventlon,
20 the sampllng circuit is 1ncluded in a system for
-automatlcally controlling the black level current conducted
by a kinescope in a telev151on receiver, for deriving a
51gna1 sample representative of the level of klnescope
~ black level current conduction.
S 25 - In the drawings:
| . ' FIGURE 1 1llustrates a block diagram of a
portlon ‘of a color television recelver 1nc1ud1ng apparatus
accordlng to the present invention; '
' FIGURE 2 shows a circuit arrangement of a portlon

30 of the receiver shown in FIGURE 1;

' FIGURE 3 shows a circuit arrangement of another
portion of the receiver in FIGURE 1, including'a sampling
network according to the present invention;

_ . FIGURE 4 illustrates additional details of a

35 _portlon of the sampllng network shown in FIGURE 3;

FIGURE 5 .depicts a waveform helpful in

' -understandlng the operatlon of the sampllng network shown

in FIGURE 3; and '




FIGURE 4 illustrates additional details of -a 35 portion of the sanpling
network shown-in FIGURE 3; FIGURE 5 depicts a maveforn1he|pfu| I'n
under st andi ng t he operation of -the.sanpling network shown in Fl GURE-3; and
4? 1 -4--4- FIGQURE -6 shows an alternate arrangenent
of a peLtion of the circuit in FIGURE 3. 5 .cen ln FIGURE 1, ., .
tel ev ?%wn signal processing circuits 10 (e.g., |nclud|ng vi deo detecfhw 'O
- anpl i j and fRIGCURE Sé aglesys panvalleesnpte ahedahygemeabcef( ¥) and .
chromdnce (. n s, Of sikte color television signal to a
denng% 61%9n§é§ ﬁh é@fgﬁé.rlx gegﬁgv?des 10 output | ow I evel color |nage
- regpresentative Engﬁﬁﬁ@RE lg tellevisfonseignghapxogeesinglified and
ot her, C s c K c nal processing
d/ii'k %é’ 4b iﬁ&i&h&ﬁ%" &E&? aggé&eegupp EQE?;&EW

"netmo respettive { | evel ~anplified
col orar;dna@el@grﬁtégw Previde sepasatedplumipanes: K¥deandt ensity control

"EI eCthl‘iﬁﬁﬂ&?ch e 160) %&nﬁ@ﬁef ﬂésaosoaoeoﬁpasieepeoiér h:@lbb‘!{:l.ﬁl@ﬁa”pl e, |

i nescope is o conver in-line g a comonl y

ener. gt ‘z‘%tf"](l;r‘??i ié%%‘i%f%{:%ﬂ'\?ﬁ?ﬁlgagg of MRRELE| ggt F%g #ﬁ? conpri si ng

Gt haslecmite dowdbsvd baco 16b ﬁﬂagenrleﬁnﬁesenﬁand:vecaﬁ.lgndéssn: ngl processing .
net woy 4a S nt the fol |l ow ng
d|scu55|0ﬁ'cﬂTgF%xégibéﬁ- % %%%#?g%é Lﬁhtmgﬂgggigg and 14c. In network
14a, progssseddy Qbreeits, wnhhanakz;geasoml cathodecsdgnadh) coupl es and «
decoq&%&&aéé&a& ﬁééﬁ@%kQUngt i&B”hH&tihé 13e§8eét!b@§9 Sif@iRdh i nput of a

ki nescope dr.i ver I n re5£onse To gnal V[errg#produced by a

a Si
pul sSURREF High 2%evebrm 1§leﬁ1n€P&B§slﬁa§Pgﬁ&9néﬂfﬁl Bfri wor k for
q%velmm@gréu@&ctwelcmm BRtefib 9§83 cEGnvhbEhelectrplesd 16 ,ki nescope

cat hoglg, 161 {80 0% 188158 £OUBLEGL018T ' BRVkn2h 3.33IR,N0 et work
kinescope 15 is of the" self-converglng-ln-llne gun type
with a commonly energized grid 18 associated with each of

_ the'electron'guns comprising cathode electrodes 1l6a, 16b : -
20 and l6c. Since cathode signal processing networks l4a,
14b and 1l4¢ are similar in this'émbodiment, the following
discussion of network l4a also applles to networks 1l4b
and l4c.
In network l4a, a keyed gate 20 (e.g., an analog
25 electronic switch) couples and decouples the r signal '
output from matrix 12 to é_video-signal input of a
kinesccée driver 21.in.response fo a keying signal VK-
produced by a pulse generator 28. Driver 21 includes a
signal_amplifief network for developing high level output
30. signal R which is applied to kinescope cathode 1l6a.
Cathode 16a is coupled to an input of a sampling network - . >
22, Sampler 22 is keyed by a_timing signal VC and by a
'timing signal Vg (a complementary phase version of signal
VC) also produced by pulse generator 28, for developing an
35 .output control signal which is supplied to a bias control
1nput of driver 21 for modlfylng the bias of amplifier
c1rcu1ts within driver 21 to control the black level
current conducted by cathode IQg, as will be discussed. -
Pulse_gene:ator 28 also generates an output

40



f

3'geneLator'28
ot bi as - control ‘input of driver 21 f nndlfylng t'he bias of
Z;C|rCU|r§ within driver 21 to control T e bl ack | evel . current conducted by

t hode—16a,
t 40

5§cathode curren

22: Sarpler 22 is keyed by a timing si gnal V[err] and by a-tining signal Vs
 (a conpl enentdry phase version of signal Vc) also produced by %E§§§}

f or devel opi ng an 35 output control; signal which pplied

fier

as Wi ll -be discussed. Pul se generator 28-al so generates an

?13%8't 8&s8”eG1g¥§aﬁgob§Q188 bOQhQSE%%ﬁ%V%hinWQﬁ% i hode

escop his pul se exhibits a

positive pol achryentdofi kdtesspprt dde ige tg. benmomitoxedangdhds P

;3 20. . vol ts)
E;durlng t he f pulse generat 8 from
:whi ch signal. VﬁﬁhéinoFPGQG 85 &.95 Fp 120, §p§ﬁ53 ds 5P1 %{ | as

.ivol'tage. for Eﬁ.hdsi:&p&t giriid@ed sotfoer fbhwarﬂwm@smgolgrsd i eiuzalng Sihgal's
< V[err], Vlerr]:
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i'Wi th. respect
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aaslnas;eaph' ?@Ls&h%ng%qa&&&?r afdl Fiked aapldradde A, rRg ,grid 18 -

nmonit ori ng

erval s The

BT, SBREEV0Rr no L LR o B Sl U, 2O

‘tvertical (fi etEal'))mr ehigbe signalll ¥pkilsg provddesl algo tswnlél%/@ on signal .
: These S|gnals

These i onal S aBpesnsial gl il e Y0 drila g dilied Rther othof

e e beginning of -the picture interval

iof the tel evi ¥hen Tigh@u ﬂ@ﬁﬁﬁﬁ?%mchwe informati on to be displayed by-

-t he ki nescope.
ta larger tinme ont
;pi cture infor ﬁ&t BT i é’%&‘i’t"z Eaﬁﬁ%ﬁc rencé}‘eéaé:;)s

‘nonconduct i verhﬂraa:qOMamhm‘g mn'uemxuimﬂrmltrga arelsimaahcbfxﬁl
interval of apg

iisignal. V[d& 1™

That 20 gigmalllkese,, S| r;alxﬁ( ernag;e eﬁ:&imq:uillﬁe rgpréeEizdr on of
i nterval that enc PU{ -whi ch

gremaces
?’Eée\r’;%t (il‘% (?h?#rz‘ﬁ{%% 'é%&yrﬁ#ﬁl durdygls ghi ch

ope sequent npnitoring I nterval of

i‘appr oxi mat el y smgmaﬂ(g |amnmnema¢@si dnnimsra Reried iif GHlee AErer R and
?V[err] are de%ﬁkPQﬁdvertlcal retrace blanking, but before the beginning

20 -

25
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of the picture interval of the television signal containing’
plcture Lnformatlon to be. dlsplayed by the kinescope. That
is, these 31gnals are generated ‘during a portlon of a

larger time interval that encompasses a few horizontal

lines durlng which picture information is dbsent.

Specifically, signal VK renders gate 20 nonconductive for

a perlod of time encompassing a: reference or "set-up"

interval of approximately four horlzontal ‘lines duration

during which signal VC ls_developed,.and for a subsequent

‘monitoring interval .of approximately two horizontal lines

duration during whieh signa;s-VG and VS are developed.

~ During the monitoring interval, the kinescope
functions as. a cathode follower in response to grid pulse
VG;;wherein a similarly'phased version of grid pulse Vo
appears at the kinescope.cathode electrode during the

‘monitoring interval. The amplitude of the induced cathode

pulse is proportional to the level of eathode black'level
current conduction but is attenuated significantly

‘relative to the grid pulse due to the relatively low forward

transconductance of the kinescope electron gun grid drive
characteristic. The amplitude of the induced cathode output

pulse typically is very small, on the order of a few




During'the monitoring interval, the kinescope 30 functions as a cat hode
follower, in response-to grid pulse Verr],  wherein a S|ntlarly _phased
ver si o of grld pul se V[err] appears at t he ki nescope cat hode el ectrode
d ring ¢ monitoring intervalg. The anplitude of the induced cathode pul se
pr..a ional to the level of cathode .black Té&vel~35,current conduction
but i s\#tf enuated significantly relative to-the grid pul-se due to t he¥ \U/
[

rel ami ¥ehiyollew fiar ehid examplenduct ance ‘of the kinescope el ectron gun gr

drive character L—.i%h%:t h?i:.@ l'etsu%‘aat%ffztd] %%e-%@e@sx? ML put pul se

'typlcallylsverysrraII;Konteor ivolts in-this
epanphé. mehjhorivg dnielived sgsioe t!@tdmhewgmﬂmltr affermateei® Bhd nonitoring

| Nt ek 42k feAOabRBlph Y GiohHaxaveiRla Yonk? inddibdILOLP! Eani oy Ir ver 21

I'ing networKk 22 oper at es | n response gnal S
V[ erﬁFtHﬁHkVFGr PPeFGtPPO\?-Pdé'e&IP% it EdalfutVsand &g kR esent ative of

t he ﬁ.ﬁ.sﬂhaédanoﬁmbh.&f&éah gﬂtﬁ ld Rp ﬁéﬂ&ﬂ:fh@vélcgﬂaéhé/@\ 10 The
output sa f net%@@és uti i dto ({é)theb peratlng
poi niagpt P&eP 2 Py, pypl ogtat hode)
aas'l‘heve’utputt Bampﬂbplftrouf nertwoank 22 sus‘ futcularzted ccpmueflicEy a desired

corr gk bexg! R aahaladiasld Al TN, Dbl oo action. . Cate

ren i ve-at ot e |gnalsfromnatr|x
12°t@ é@regt;ppedtpodtew@lm@sd@&ézhn@)drhm lzeyelFlanRE!Q awkmt addi ti onal -

det ab!ESdQE.VQE‘I ggr seEfidilend ol Mﬂifdé%’s cﬁﬂ;ﬁ"ﬁﬁ 'édﬁfeéﬁ afedesf or 34 and an
active 20 _load circuit including a transistor Under nornel video

“si gn@F prEBeds Rdachndevednsurment, %ﬂossdgﬂeﬂoa SR ed G3%8 a terminal

B Lo e oo A e B © e ol ootk o e col lector -
An L fied.,v o 0 S v [

CI rcgg‘: a?;gfglﬁ' g‘ﬁs F ggupg.ﬁ? |ts°0q%’(fpl etsccfa%gslc%p nc‘fﬁ’f'lode 16a via
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FIGURE 2 shows additional detalls of driver 21.
'Driver 21 comprises an amplifier tramsistor 34 and an active -
20 1load cifcuit‘including a transistor 35. Under normal video
signal processing conditions, the r color signal is coupled-
.via a terminal Tl' gate 20 and an input circuit 30 to a base
-input of amplifier transistor 34. An ampllfled version of
the input r is developed in the collector circuit of
25 transistor 34, and is. coupled to kinescope cathode lég via
an output coupling'network 40, a resistor 52 and a
terminal T2. During the monitoring 1nterval when 1nput
signal r is decoupled by means of gate 20, a black level
representatlve bias voltage. is developed at the output of _ :
30 driver 21, and aﬁ_induced'csthqde-outpdt pulse , |
~ representative of the catliode black level current level =
appears at £erminal I,. The.Cathodé output pulse is
sensed by means of a high impedance voltage divider
| iﬁéluding resistors 55 and 56, and the sensed cathode
35 output pulse is coupled via a terminal T3 to the input of
sampling network 22. An output control voltage from
sampling network 22 .is applied to the base of amplifier
transistor 34 via a terminal T,. In this example,
cathode black level current conduction is modified to
40




. an.outpﬁt coupl}ng'netmork 40, a resistor 52 and a ternminal T2. ‘During the
monitoring interval when input signal r is decoupled by neans of gaig 20, a
blaggglevelifepresentative bi as voltaggis devel oped at the outpgt
drivet 21,7and an induced cathode -utpét pul se representative. of -
cat hode, bl ack |l evel current |evel appears at termnal T[err]. Tge cat hode
out putspul se i s sensed by nmeans of a high inpedance vol tage divider =

i neludi ng r esiBEBRasE5aRAddSETeARE @ﬁ_etgenbéaecaf-__ﬁaqéusseaﬁt pét tpansdsiter
coupled via a3} eiHbﬂéés%’éeaﬁih &@?EESséQPHésgéggiﬁhyﬂgli_ﬁegé‘téb§n33- EAH -
Dl i i or 51 aFRF SPBFBSH GPALEOLFRr RAPSTAZOM AAPRLLNG,AREIRTR: 2dnode. bl ack

| evel current conductionFtGUREdBfhndwbOséﬁplinbgnéeaeekaad dﬁcg&aageaf the
base bias curgept.of transi 34 Lpcreases .an ecreases, respecti.vely, in
response to Séegﬂﬁfbut ﬂtﬁtghgﬁos’vgﬁFaﬁgiﬁPgﬁl?3 PFnSuagFmﬁggpgfg FI GURE
3 shows sanpl vhy hetmbnkl22,i hsgpeacessddt byl 2 EanpLEREd3hofllde ciachdde

out put pul-se s ML ast ) ' 0 : sa 3 i

circuit conpr?gyﬁgfgl¥éaﬁsggﬁhggégﬁggtgne%i%ﬁ%?ggég¥-$9ang?g% %%?ghggiﬁgce
anpl i fi er165 %mﬁbh§é§raﬁ5oa¥ﬁﬁﬁcéﬁrﬁén?ggpﬁérFPfr&Pta(ﬁthaﬁnﬁeaéﬂ@e as a
function of i|pgpéaxptbags aVEGhEkioandft haputaksieaddect@ngeandl ehel ) of the

anplifier (approximately. five nillinmhos,in this _exanple) ¥accor di tq the
ooy bt on. - Branefanintebnte Mo BRO%ne" kgt L eSRR Nabbrpggateld v
em tter couplmilllimhsessinr shfé erRdmpledr necogeding o ithpuexpirebsient: al
anplifier coniiggrgtign and a current repeater ("mrror") network .

i ncl uding a diode cbnnegggd transistor 71 and a transistor 74 arranged in
- the colleggor circuit of Ampihafierof568nadudessemintes ioupiledorngmsistors

current SourcgaiQﬁh”@h”grﬂaﬁgéﬁagﬂ-Qhaiﬁgnkrﬁ&%&%%%%t%%&a%$813Ei@&édance R
provi des an operating curren or “tranSistors and 68. A $econd
constant curreaefiguratipnel anfng sursensr yepeated ("mirror”) network:

including a diode connected transistor 71 and a transistor “

74 arranged in the collector circuit of transistor 68 as

20 shown. A first constant current source including a-forwara’.
biased transistor 69 and an impedance R provides an
operating current I for transistors 66 and 68. A second
constant current source including a forward biased
transistbr 75 and an impedance 2R provides an operating

25 current I/2 for transistor 74. A source of DC reference
potential VREF is applied to a noninverting input of
amplifier 65 at the base of transistor 68. The input
signal to be sampled (i.e., the cathode output pulse) is

- ‘coupled via terminal T3 and a clamp qapacitor 84 to an
30 inverting input of amplifier 65 at the base of transistor 66.
. | " A switching network 68'is coupled to the output

circuit of amplifier 65 including transistors 74 and 75,
to the input of amplifier 65 at the base of transistor 66,
and to an average responding output charge storagée capacitor

35 70. Switch 68'exhibits clamp and sample positions. an
output current node of amplifier 65 corresponds to the
interconnected collector electrodes of transistors 74 and
75. In the sampling position (as shown), switch 68'couples
storage capacitor 70 to the collectors of output transistors
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" transistor 75 and an i npedance 2R pr.ov'i des an opeyating 25 current- 1/2 for
transi stor 74. A source of eéeference potential VREF is appli ‘ed to a

_nani ng i nput of anpl i fie?~ 65 at -t he base of transistor 68. . The input
S1 gRpa 07

termg N

anpl i fot

be sanpled (i..e., the cathode outputpul se) is coupled vi a
_[err] and a clarrp capacitor 84 to an 30 inverting input of
= 65 ah FRRRRASE shitding Sistidlic 66 1AhYr GlI AhpRELHRY knfiteks ~ Y

coupled to_t he output circuit lifier 65 including transistors 74 an
‘75 CPEPLERe PRI HRNS R 32 i U 208 AR T e cHERIEIorN WEH%’?%‘PB?"%% 6,2l to an
68 a swlrsdbﬁg_ ont;d iy nﬁdsrﬁltaﬁ:.rﬁj D RFGOaTH A CHeN idbut/ ngr&Mgt aﬂ? to .
68" exhibits.cla and s sitians n. o put c rrent. no o] nplifier
- a@??)%‘?ﬁdg’r hars %gp%ﬁ T e§°"@6F‘A‘%’cﬁS %’(Té‘?t?ﬁ‘s ?? ?‘Tﬁastors- 74

and 98 5are| petdiseshigseiip ginp pesponse t(caszmlmgvmﬂgnais\n oupimrsélqr,age

ca I's t FIGURE 4,

o BEEHRL o2 bl SRLGBELE el ien SAGRAE e ﬁgc

Fansi stors
_ 92 tpansistorsioRt and aémeedowmdthmsdsamdr'sramlsm%%randng%@rasrm

Do bﬂ&éﬁ)i‘ht&rsbeﬂsé %eéiéﬁlaﬁs E4d VNS VIR koRpi@RehEary BolihelFafimitp! ed,

e
~transistors 94 and are \/‘\{5} bi 8sed, and transi stors 92 and 96 are
r evEf s%- Bd byl a%%@%ﬁget%sm% ntgRvALs - \[Henpl dhdigfappljed to the
Conpase o, ueantsweartshez GnaNgB8 Nénd Highanee 151ta?p1/fddswmhehb£e%ceﬁle t he
~sanplin |nter éran& tor s 92. and 96 are torward biased and transistorss
94 _ e dronse to signal's V[err] and V[err] of
val ue corrpl enmi-ﬁd:ng anidﬂeo\naieuas:angahémrof FIGURB/[Ber i oxfier ifed the i Nng t he

2rval s, Si | V] ' i st 92
e, g e ohd M 5i0nae  eBn iR, 18 S oo B FRpResh OG54 hs
fsh_omrlatlsngdmethe aRplirnadenef &beicathode betpuly mlgsmbaing)fsaﬁpﬁdRE;B,isi nI or der
or i ]gﬁ%%gﬂ% ac,ﬁ];jr%
rep%g%ﬁa%%ﬁ%ﬂ's@*% t é@%‘%e%,%ge of Eﬁ%% t hode %&pul se glgné
s anmpreemplished; daeings the \Clapping: teference; iptgrviad rSqmRéing iognal

bei @ Gintdva i S accorrpl i shed during the cI anpi ng ref erence int erval
pggcedi ng the sarrpTl ng or noni tor| ng interval . 20 -

Reférring agaln t° the srrangement of FIGURE 3,
iﬁ order for the SLgnal sample developed on storage
capacitor 70 to accurately represent variations in the
25 'amplitude oflthe-cathode output pulse being sampled, it .
. is necessary to establish a- reference ;ével for the 'signal
' beihg samplea._ This is accdmpiished during the ¢lamping
reference interval preceding the sampling or monitoring
interval. - - . S
30 * During the clamping reference interval, the
coilector'dutput df transistor 68 is coupled to capacitor
84 at the base input of transiétbr 66 via diode connected
tran51stor 71, transistor 74 and switch 68' to form a
negative current feedback path. Output storage capacitor
35 70 is decoupled from amplifie:_GS at this time. Capacitor
~ 84 charges via currents conducted by transistors 68, 71
and 74 until the base voltages of transistors 66 and 68
are substantially equal (i.e., the differential input
voltage of.amplifie;.ss is substantially zero). At this
40




Referflhg agalh to the arrangeneht'of FI GURE 3, in order for the signa
sanpl e developed on-storage capacitor 70 .to accurately represent -
var%atlons in. the 25 anpl i tude of the cat hode ~out put pulse bei ng sanpl ge
@ |
he

it iks: necessany to establish a.:-reference level for the 'signal being-
'sanpled Xhis.is acconpllshed duri ng=fhe . clanplng reference interval
pr cedih@ the sanpling- or nonitoring interval .. ' . During
clghﬁﬁng ref.erence interval, the col]ector. out ut of transistor 68.is
coupl.ed to caphiet GRrBENt: It AEUEGEE PHpGFaBFlﬁgﬁﬁsﬁgtéﬁvé eFi &
connect ed trapetwéen Eﬁe cbam&c&bﬁrcﬁﬂraﬂdssbﬁtthaﬁalstokerﬁﬁaamﬂgﬁBhve

current fe db ck %ﬁ tggé gtoraae cagaci 35 7% g caou 3 from
anplifier ef Coleahatrt GFEFRERaP §r9P§18 PF&n ed by
transi stors 66qual ahd ¢dlilectbrt barbest WdVﬂagesndhctednbystmaasﬁ&t@md 68
e St sy BAURbebkaca1 1! B8 GhLf BRLLRL, BAULOKS) LApRUL TR |1 e

65.is subst.antTall ZEero rrent source
transi stor 69t§an$d§§°§qﬁélﬁ}oﬁétaeeﬁoﬂﬂecegrlG@Fdﬁn@uﬁﬂeﬁﬁ§n@ﬂs¢95h§| tors

66 and 68, 5 Mher&b¥ctiBe8OLheebak QEEESEER 9Ethr§@%kibgr%05% Fadol 4 equal
t he collegé current- é ﬂazu_&condu ¢t ed ransist 8%? Ther.ef or.e al
or

the colle cupFeRht © PBdPE}°Fr§HsF ofnd4 Of sdapping. dntenyal
i n transistora¥swhibk . dtmer thadsistoen? st eedhkel aauho€EEhbescﬂaemtb&ro 10

ranct st or " 7sCbePRBE: Saphdchus BOCsReablgsSL TR, Aid RS Bapcipall Y

74 and zero fﬂbdwackocuheehaséloﬁstranshstbasé6oﬁnﬂr&mpagmhpr6@4and
capacitor 84. Thus by cu&;ﬁggt bgcﬁqe e eh+a%ble ahhleal?:%'i%{x & bjal%eOfJ.nput
v

transistor 66 is clanped to a as a unctlon Q err], in

cooper at i of mPfht€éﬁ§éPF8F 8%, igurilagpere tol anPtndevedeadn@ FuRcEAPR Ofrhe
ef fect of thig_inpuincbospefdtidhi #ithltaPaciesr BUgMAud nep e dlaXping:
FI GURE 5,_mher erence interval. The effect of this input clamping
_ actlon can be seen from the waveform of FIGURE 5, wherein
the p031t1ve-g01ng cathode output pulse occurrlng during
20 monitoring lnterval EM exhlblts -a (variable) peak-to-peak
amplitude AV with respect to a reference level developed
as a function of VREF*
During the subsequent monltorlng 1nterva1
when capacltor 70 is coupled to the output of amplifier 65
26 via switch' 68} the pre-existing charge on capacitor 70
' remains unchanged unless-the.input signal applied to
terminal T3Jahd capacitor 84 is'sufficieht to alter ‘the
balanced base bias of transistor 66 as established )
‘during. the preceding clamping reference interval. . For
30 example, an increase in the base voltage of transistor 66
induced by an increase in the amplitude of the input pulse
to be sampled causes a corresponding decrease in the
. ~collector current of transistor 68, and also in the
- collector current of transistors 71 and 74 due to
36 current repeater action. Capacitor 70 then discharges
via transistor 75 by'an amount corresponding to the
decreased current conduction of tfansistor'74, to thereby
reduce the voltage on-capacitor 70. - In this instance
transistor 75 acts as a current sink with respect to



k . | | pul se’ 20 nDnltorlng
05|t|ve oin cathode output pulse occurrlng durlng

the p/‘ t[er?] eghlblts a (variable) peak-to-peak anplitude AV:with 1
a reference | evel devel oped-as a function of V[errj. Duri.ng the
nnnltorlng |ntervauomhen capacit-or 70 is coupled to the output
ier 65 25'via switch 68, the pre-exi:sti.ng.charge. or eapgﬁhtel.70

lied. to term na

r.emai ns unchanged unl ess t he. |nput si gnal app
capad@%%¢h8ngisgsoffcapaaitbm dbt er silmg 1881 cgdd@@yggy 1iH:é'anmstor oo

ding,.clanpin reference |nterv For 30
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- COr I ecede BQr IPG T SREBgLE trbs Ei?khsgk%rﬂh;ﬁgt ;;g e%éggi'eu thdd ropeat er

|lector current of transistors
egtfgﬁngo i TeTreRt t fendurséany gwbevehyt thesveldagesoay an anount

t mgnsistor 74, to
corre&ﬂunﬁrngrttotincrbﬁsegsedIQUfhggtcgggdggghgﬁfggfnggaéb 5t ransistor 75

n capacitor .
ggfgqgiii curreﬁ? %#ﬁ%&%ﬂ?%g? ¢c FotQOChargiag efseppagitgrof . capacit or
o, zﬂﬂn larly, a decrease in the base voltage of input transistor 66

| ect rrent._of output.
causes a cort espoivlivg %%Céégﬁf ?$§ ssgtgépgélFﬁrrggponse to this

t
| nor Sidtde ﬁecﬁ%gmtmwmmwn cspametor 10
- i ncr ddsiferdmtd Hetwasie ﬁﬂé‘rkﬂéﬁ ni‘]réféf?&éealgﬁgf-emg@oﬁgce W sp

he voltage s fied on

t citor.
cgp;c @ E;'(S.tedt?ﬁa g 178 ? CR‘?'"FE}”F ee}lse|which prepUeSenhaI Flllteuzigeof e
wsfféﬁaedeqﬁetqmdmmmmmmex hEF REWE éé‘f{&& vﬁpﬂof i rrp

hode bl ack | evel
cat h e ts the 15
Currgﬁ?tggﬁguctlon ﬂﬂ$é§5cf¥% E?HTLS supplled via'a unity gain

buffer network 85 (e. g., with a hlgh input lmpedance on -
the order of 109 ohms) to one lnput of a differential N _
comparator 87. A reference voltage correspondlng to VﬁEF N ' -
20 for example, is applied to another input of comparator
- 87. Comparator 87 responds to the input voltages for
prov1d1ng a control signal at an inverting output
representatlve of the dlfference between the lnput
reference voltage and the voltage sample from capacitor 70.
25 This control voltage is supplled via a terminal T, "to video
driver 21 (FIGURE 2) for controlling the bias thereof in
a direction to compensate for exce551vely high or low black

1evel current conduction by means of closed: lOOp servo
actlon.

- 80 - The-described'Sampling system including
transconductance amplifier 65 exhibits several - )
51gn1f1cant advantages._ .
Variations in the level of reference voltage
vﬁEF from one clamping interval to the next do not impair
385 the accuracy of the signal sample developed on output
capacitor 70 during the sampllng 1ntervals. Stated
otherw1se, the amplifier output currents (correspondlng
to the currents conducted by output transistors 74 and 75.
for charging and dlscharglng ‘capacitor 70) track




“vol tage stored on capacitor 70 is supplied via a unity. gain buffer network
85°(e.qg. ‘Wi th.a high input inpedance on * the order o.f.10[err] ohj -

: one 4-nput of. a-differential conparator A reference voltage

. cor kespondl ng.to Vferr] 20. for exarrplﬁI 1s applied to another inp

u'corrpara‘t‘or 87. Corrparator 87 responds 0

t he- i nput vol tages-for providing
ont el si gnal at an i nverting output representative of the difference

;;be en.the i |34 \ 0 paci t or

i+ 70. 25 Thi's ¢ ntr voI gjﬁ'elﬂs)vtsupp ﬁe %/Pflf @'i[éer%?%@?@ﬁ[@%{ {%&\i}l deo
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“‘the input’ si gRELOTFP rddaiend d?hiq dﬂeﬁmﬂlé"‘i Hee xfﬁ}mﬁ mter@bnplifier 5
~ t ransconduct aﬂ‘h‘ﬁs( g&mrdd:)aualqg HeE o Whe/ W Piten 118y 6 | €he/ agams1 @M one
~reference |nter Eﬁ% next Th| s resul t 4'?&‘ achi eved because thg

s f.eedback curr & n %ﬁﬂ RrifRRt sbrapgLtstars 66

'i bal anced zer o agut- rGertana)raqua]o,n dn& ailt]scnSsEhé ,colbsctyr tdvrtertboafk 10
tcurrent and t i 5, aps ngl. Of
“the cl anpitfg Ira?ft«%ren?gglﬂr% erv oxlpbbt# B ‘T‘ p |a%ieleby}; oé)ﬁeé é'g%%g %?ngsbf

Gt he sanpling Therefore there 1s no. net .output current flow to or from

capacitor. 70) tra Wth varlatlons of

— o

-

output capac1tor 70 at the beginning of the sampllng
interval even if VREF changes in value from one reference
“_lnterval to the next, unless the 1nput signal changes to
20 produce an lnput voltage imbalance w1th a correspondlng
' output current - lmbalance. ,
~~ The s1gnal sample developed on output capac1tor
70 is: unaffected by voltage_offsets associated with
amplifier 65 and switch 68" For example, during clamping
95 reference intervals the .balanced zero current condition
discussed previously serves to negate the effects of -
offsets. During sampling intervals, any voltage offset
associated with switch 68' (as well as any voltage offset
- : developed Petween the output of amplifier. 65 and
30 capac1tor 70) has no effect on the output sample, since
the sample developed on capacitor 70-is a function of
output currents conducted by output transistors 74 and 75
as dlscussed, rather than belng a functlon of an output
. voltage. '
35 L : The descrlbed closed loop control system
1nclud1ng ampllfler 65 exhibits sufficiently high galn to
" reduce loop control’ "Sllp" to a negligible amount, even
though the transconductance ‘gain (g ) of amplifier 65 is
not uncommonly large. Even with the high gain provided




* o “interval, the currents conducted by. input transistors 66 and 68:
are egual, and all of the collector current of 15 out put tranS|stor 74 is
condf ~t_by output transistor 75. Therefore there i no net ‘output: current
gr fromoutput capaciigr 70 at therbeginning of the sanpling
even if V[err] changes in val ue from one ref-erence |ntervaL-tQ t he
ess the input signal changes to 20 produce an input voltage \g)
i nbal canﬂifu@rcesre&ﬂpnﬂfﬂeroaspékhib&tenh m‘aahene:ean’éfferslgnal sanpl
deveéE ed .on oyt put acitor. g I's_unaffected g voI ageu&bisets
asso %ﬁ??ﬁt+P #hﬁl? BFeBSCaRl SRPFLRUEgINPRY, Sd9R 39 cl anpi ng
2% rediEsenceln ntiei s absampiebabmpiedieer 65ctisr dntended tioon di scussed
preV| e n t ffe f set mpl i ng
rer LY S CEabGe C605hEL WELH 7hhGn ol SF Ene BYaeil TR 100
vol ta@ef@#fmt{lmbt%ped'fbet wrcansfas sbapapterlerbpm remaies and * 30

capacy {féar Odndlaeh80c8E ﬁﬁtsﬁﬁpiaelguhattdi@%BE%edSb@%% e tHTP
devel oped on capacitor 70_is a function of outﬁ ut currents conducted by

out pRTEFERCE PbrieatiKeglyshighgilevglseqf in nod$8 J&-Fg ra Muncti on of
Y owrwtoﬁ@éfa@e a3£ew tens of mImeldeaesl)bedchl @sehayoop control system -
|nclud|dg@$ L % 85 _exhj |ts igffICIentbﬁ 9 % % LN to reduce | oop

cont rofC+RET Pt 5= a"Redfr g BRESS e REGER™Y AHfsconduct ance.

gai n i@ﬁ)ectlanphoiser GSuch highukevaidsnbf haige arEMmmhMNeiﬁlue hi gh gai n*

prov'ggr 4ee tﬁézd%ﬂ%(ﬂi‘ Lahgnceﬁgfn@matekerssﬁio%@ o r

trans unct1 on gl’ es puri ous | npu S SUCh as 5
noi sesatyrating thanpREPuln@eVires 69T saugee fied ouE |qqr>rem= i nput

%L naéa#&ﬁiﬂftfﬁafl&Hﬁf;ﬁﬂekhSsotéebeOExﬁeﬁﬁﬂﬁﬂ“| @B%Okannlihe transfer
aracterjsti¢ remains d the outp le is ot distorted even
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amplifier output current of one milliampere, which is well
'within the output current capability-of_emplifier 65.

‘ The duration of the sampling interval (two L -
20 horizontal lines in this example) is chosen to correspond
to -a perlod of time wherein the average value of noise-
llkely to be encountered in a television receiver
" environment is zero. Such noise produces substantially no
distortion of the sample developed by capacitor 70, due to
25 - averagingwaction_Of capacitor 70 and because capacitor 70
is current driven (charged and discharged) by means of
' output currents. from amplifier 65. Thus the average
charge stored on capacitor 70:in response to such noise
over the monitoring interval will_exhibit substantially no . -
30 difference compared to the stored charge that would be
expected in the absence of noise. _
- FIGURE 6 shows an alternatlve version of the
'sampling network shown in FIGURE 3. The arrangement of
FIGURE 6.comprises a transconductance amplifier including
385 transistors 100 and 101 arranged as a high gain high input
impedance Darlington amplifier configuration. The
collector currents of transistors 100 and 101 are supplled
via a constant current source 105. Input signals to
be sampled are coupled to a base input of transistor 100




10"_ “the order of a.fewtens of nillivol ts) such as may includesahte
noi se, therma| noise, and horizontal rate deflection noise.. 549 hi gh
| evel-s of ‘noise are unlikely to cause the dynam c range of afpdifier 65 to

be é\)g'_c\:e_";e_ded by ‘'saturating the output. devices, or cause the output” curfent - .
15 caggpixl-i ty of anplifier 65 to be-&8eeeded. For exanple, input noise on-
th rder- of twenty mllivolts produces an anplifier output: current of one
m I't1T anpere, which is well “ithin the output_current capability_ of

anpl i fier 65Vith@ RHHRGI SR RFpIP Ny i AR eplaFtTPRAC2EVIAGH 2dftal
lines in thi sonitls)only WSy tEnE0E188PORE Fefareaeb0dnebrivhI® Wherein
-the average value of noise likely to be encountered irn a tel evisiagn

recei ver @nvirbhfSRONSE AR FLIRGL Voot E PFOVLEERISBHSLARPLAS| Fefgrence
distorti ?n __ofvdlhﬁgéaragi etuha?éweﬂhﬁutC@ﬁaei:aﬁgizeord'meo.t Qn25ccatahaﬁ'eng ;
action of capagitqr 7 ecause_capacitor, 70.is_current drivep (charge
and di _schar_ggld)%ho&hr?eﬁ?zﬁgqcﬁﬁ p?}ft?:‘bgr%ﬂ{:ﬁr}ﬁ'ﬁ% 3f‘r’ng?P§r‘sg§?s %Hés t he
aver age char dé@lst orfed elrecapmric sswiich nll2spondects enitjy dariagothe t he
nonitoring i . wisl Ex‘p‘g jts.SC Lal, i ffer onpar ed
te the store: a%[?\g'?ﬁlgmt]hrgcf wou%:l Jbrzugé%é%{‘ée% ll:% ?ggggi‘isgacggo? gﬁ%ﬁ%e.gpl?l GURE
6 shows a0 alsttenage \@apagktor biStte Haeptohieabororktphbwofi tranSiRECS. .
The arrangeman) Horldd¥EdoodPs | $6ena1 ! SaREQNGHCEARGE1RBR! hABST
including 35~ transistors C%E)O and 1ﬁéarra%3%§ as a ﬁlﬁghlgg&n P{i gh ingut

i mpedance DaQ4titorfaimie 53R LFETERFAS BR. PrIREsEBA| agt Showdr A8nt s of
transi stors FAGURE 3101 are supplied via a constant current source 105.

| nput si'gnal.s to be sanpled are coupled to a base input of transistor 100

conduct s iy dur i ng L HE R, eftlen €¥: HERLAS LanBLiag tpddbrion
signal V[.errprlyr dwrgvidlitigne einpidraeef 9fnthe vornplinat andechaspingput
~of t ransi S_tobui%si-rﬁaﬁﬁ(i@' c‘?H”#.Ceval'u_es V, = 'I' and Vg, = '0' shown in

- . Figure 4. At other times it is the clamping position.
N o= '0' and vV, ='I' -

During picture lines V

-




“With the col l ector output potential of transistors-100, 101. "An electronic
conducts only during the sanpling i-ntervals in response to
] to couple a 10 storage capacitor 115 to the coll ector output

of {rangl ghor 101 for devel opipg_a signal .sanple on capacitor 115. The
out’put s&apl e can afterwards be processed as shown. in FIGURE 3. In Figure 3
switch 68 is the sanpling position 15 only during time coincidence ’t{Ey
saandEi§M§L01anping pul ses having the values V ="'1'" and V[err] ="'0'
shown Th 'Figure 4. At other tinmes it is the clanping position. During .
picture |lines ='0" and Verr] ="1I" -14- CLAIMS: 5 1. A

cirguit for samiling aircudd forgrampldtgnam imful eicghd Nigdwig and a .
signal Ln val including a _characterist.ic to he sampled, conprising: a
trans%o% %%?%HSS ARSEE: Fgraﬂﬁtﬁ'5¥§q§ﬁaﬂ'%ﬁﬁﬂFBaﬁfégﬁé;ﬁ%nﬁ for providing
out puchauaréerrd stacy iteg ben safipdedor deompr iwimy:si gnal vol tages applied to
sai d signal inpyt; r isCce. | | f coupled to
said anplifier oufﬁ?ggﬁga?g%%%g%ﬁﬁgglsﬁ%or"ég%wt#e\%hcd-.e;' qém’g a
c!anpﬁﬁé_ﬁEtﬂHFPu@oﬁﬁre@rﬂUl§&mﬁﬁ&Mﬁﬁﬂﬁ19u3§%¥ﬁﬂ'vanﬂmnge}mource of tinming
si finah&cbPahHeeNFi2hClsagRiaNd vicltigwd P BRIE o CAIEPRHNg to said
reference interval of said input signal, and a sanplingnterval conponent
20 cotPBYfénding to said signal -interval of said. input signal; and neans
for utilizing sai ehargengtorgge fevdoagti vate said cl anping network during =
said clanping intervals:and tq_ inactjyvate | d cl.amin fwork during 25
said sanpling i %t g?’\%g‘Fz‘%%gn&e%gofgn&é’Ppéﬁ‘%%s%ﬁ%&ﬁler

output and to said charge  storage device; ,
15 a clamping network coupled to said amplifier

signal input; ' ' _

' a source of timing signals including a clamping

interval component corresponding to said reference interval

- of said input signal, and a sampling interval component -
20 .corresponding to said signal interval of said input signal;

and _
' means for utilizihg said timing signals to
activate said clamping network during said clamping
intervals and to inactivate said-élampipg network during
26 said sampling'intefvéls; and to render said switching
netWoxk operative for gdupling amplifier output currents
to said charge storage device during said sampling
‘intervals and for decoupling said amglifier.output.from
_Msaid'charge storage device during said clamping intervals.

A -



storage device durlng sai d sanpllng I nterval s and for decoupllng
anplifi er but put - fronrsald charge stordége device during said cl arlf -
'|ntérvals -15- 2. Acircuit accordi-ng to claim1l or 2, mherern sard
cl anpi rg~net wor k i ncl udes a L t qggghe 369 31 0pALs 13 be _
sa edvto said 5 arrprzlsf | er%qﬁL.(i.!,'{:l'q-'r G?acré q'Q%:u?t accordrfng to’'d al me :

2, erein: said sw tch|mmamnmmmkremslu%§)oﬁs¢%éa$btgﬁl d ti m ng

srgna]s for cqQupli fyqq 1o Q8B iégrtbnggidvra a
negative curr%%?‘aﬁ%%d%?& pa Jl(Jﬁ'dﬁ a"s]gatél)dé((%1 %errpr ngbr ntervals. 4. - A
circuit agcorampgditfdes! dinput. 2, or 3- and further conprising: neans for

utilizing the voltage sanple produced 15 on said storage deV|§ and hi gh
i nput i npedance buf fer ﬁbamﬁfQﬁrQHiﬁﬂ4¢ﬁP€§&QHs%ﬂﬁ¢%a%% L.P8 fei VPSEELBA

means. 5., A ciTcuit acGlid Ny MOeRsh00ist Bhdes nmaaﬁSSfeprnehudl ng
a S|gnal processi ng channel, wherein

ier
input is coumqﬂjQQ}Qa?HW%ﬁgrﬁﬁQRa*§1§9EcF%?%%%?gp?%t@s@?ﬁgggﬁﬁﬁn8P%p§ﬁ
said anplifi ertootaamd dnfploEidedinpu® vE£0ahegavivencanrdnsi feeliback path
processrngiph rior t%[sald fIISé%POI t to forma closed control | oop.
25 6. ACcirc FHhFATRIY %R 4S8 5 wherein: said
transconductance anpllfler additionally includes a reference input coupled
to a reference potential4. s t¢iarcwitl aepordingf toeatainoltage PE gr 8vfded

for said 30 cI ing said clanping intervals’ |n accordance
with sald reference pom[%%i;?%

~ means for ut11121ng the voltage sample produced
15 .on said stprage dev1ce; and high input impedance buffer
means for coupling said sample to said utilization means.

5. A circuit according to any preceding claim in -
a system including a signal processing channel, wherein: -
20 : - said amplifief signal input is coupled to a first
:_point in said sigﬁal processing channel; and
-said ampiifier output is_Coupled to a seqond
point in said signal processing channel prior-to said first
point to form a closed control loop. '

S E ) ' n - - - . ) O ) e
25 6. A_circuit according to Claim 1,2,3,4 or 5

wherein:
sald transconductance ampllfler addltlonally
lncludes a reference input coupled to a reference potentlal
_ so that a clamping reference voltage is provided for sald
B 30 -clamplng network during said clamping intervals in
|  -accbrdance-with.said reference potential.
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A circuit according to any preceding Cl ai mwherein said

ductance anplifier conprises: 5 - , first and second active

arranged in a differential input configuration, said first device

inclu i.ng an input el ectrode~d6upl ed to saird signals to be sanpled, an

out put el ectrode, and a conmon el ectrode; said second.device including an

"~ input electrode coupled to a 10 reference potential, an output el ectr dee,

~and a common eVecmroﬁmmﬁmuwkEmdimgSnidnpgmanﬂuﬂbammﬁmdamﬂélsald first o
devi a r 0 | ed to said conmon el ectrodes of said
rs%gé%dtgéégkgﬁgggﬁgég QHﬁ;%%% |rﬁfqgfiﬁ%§atlng currents for said first

aﬁd second devEérst andusesend gutitve detriwes ann@ngddtmnsald second:

devi C. second devi ce,

gerfereheRhiCahiRE @&.@1& G4 f‘d@ﬁ ng&é){@%é‘ ac{! eviEd:

said, current repeat er networ hi'r rve device with a
currERE1BAipg: anapapuE electrode canpkedl tarsaid sbanadscsapbed to said

cur reahpmuapuanOBu%@uti et ribad Cehnéoa[ ol 88 QPESALL NPty rENts for

sai d thlrg aeV| &H%ﬁ&% A circult according to Caim?7,
wher¥FRORE G VEEEL AT %ﬂnﬁquﬁn?nﬁﬁﬁﬁpéﬁc%??@%? stBsfantial Iy equa
{10 .thefeneneat pouedtmihe.d layr smtiinﬁefélébﬂﬁm&,e ak@nat BemmbBAut . vol tages of
sald eV|ce are subst i al ual , .3 A circuit: '
accor%%{:lf%?&g ﬁﬁ'g ?ré’i?ﬁ“m%| ﬁ%‘#gt%gbﬁaégngFEE is coupled to

salddeﬂp@e.of Sald flrst deV|ce V|a a clanplng capaci tor. -17- 10. A =
ci rcui taccor dng; g Ol tPe Sbfbd 4 ShLDg phgrk coupl es said
current 5 output 0 sal thrrd V|ce ald anprng cap Bitor at .

electrodes of 'said flrst and second devices for prov1d1ng '

15 operating currents for said first and second devices;
a current repeater network coupled to said

second'deuice for replicating output currents conducted

by said second device, said current repeater network _ ,

'1nclud1ng a third active device with a current output,and .-
20 - @& second current source coupled to said current

output of said thlrd device, for prov1d1ng operating

currents for said third device.

25 ' - 8. A circuit accordlng to Clalm 7, wherein:

_ said. second current source provides a current
substantially equal to the current conducted by said
second device when the input vbltages_of-said first and
second devices are substantially equal. ' N
30 - .

9. A circuit according to Claim 7 or 8 wherein:
said signal to be sampled is coupled to said
_input of said first devicé via a clamping capacitor.

DU




satd input of said first device, and decouples said third device from
sai d. charge storage device, during said- clanping intervals; and said
smnyaplng networ K decoupl es .said third 10 device fromsaid i nput of g2
firstideviice,, and coupl es said curvreh?—out put of. said third device §
charge Storage device during said sanpling intervals. 15
Ci U|F“accord|ng to daim10, wherein: said first and second deV|ces
reskp/ect i vel y.conprise fPrst Aandrs:ad.dtnacnom@ngt dnos Qljatim & ,nvhve maiinTent
conduction path definedshy g@rlchlihgu?gq:%r%o@g&%1%5?%5}%2%215%151 third

device conprises a third transistor current
_source co%r?‘é’é@uﬁ PEUBRAC tRATCs GeVimet F0a Sididh cl@mpimg coRARitash Jfat h

arranged sersaidyinphb 8#dsalidl lrarlst: RRMIEH,0antl EeRitup1ead Walildd A
respect tot pai n_current, conduction path ‘of said third transjstor; and .

25 gggrﬁesﬁfpﬂhﬁﬁé drEhAsaR SERRIRGS S8V SeradiE ifGosde - device to
a point betmebampang ﬂntarouusenhn@onductlon path of said third transistor
and sald nai n current con uct| path of said fourth transi ring said
sanpl’ing intervals. aai'g NeRUSFE M§ PYREA rﬁaf'dsf% %14 or 5. -
wher ei n sk ddevaqecﬁndmcSande J.amnitr bﬁersa:ﬂnﬁmms dearmegnalnd rooarg lex)
ampl i fier inglydi ngr3ehtansalar. [ ob sl ¥l 8 il and
-out put and conmon el A MRrT curren con | on peﬁ% of

- said transrs§§9ra§ﬁdd§V3§§ré@rémgs@bs@amﬂmﬂﬂynqummﬁamwahanrent coupled to
- said output el ectrode. 13. - A systenrfor automatically controlling

t he. bl ack .1 evel current conducted by a’'Kinescope 5 in a tel evi sion

recei ver, said system including an i mage reproduci ng kinescope with an

i nt ensi ty15:ontrol el ecliQn aURiGRHIY YotdrAiGR hdeIliar i denamas: for
coupllng vi deo

‘ .said first and second devices respectlvely
'_comprise first and second transistors'with a main current _
conductlon Path deflned by said output and common electrodes;
- . 'said thlrd device comprlses a third tran51stor,
20 -”'.' said second current source comprises a fourth
8 .tran51stor with a main current conductlon path arranged
.serlally with and’ slmllarly poled for current conduction
‘with respeet to the main current conduction path of said
T.thlrd tran51stor, and |
- 25 - said sw1tchrng network coupleS sald charge storage
-'dev1ce to a point between said main current conduction path
. of said third tranSLStor and said main current conduction
R path of sald fourth transistor durlng said sampling
= 1ntervals.. '
30

12 A circuit'-according to claim .l, 2, 3, 4 or 5
wherein said transconductance amplifier comprises:
a signal inverting amplifier including a transistor
35_with a signal input electrode, and output and common

electrodes deflnlng a main current conduction path of said
transistor; and

-a source of substantially constant current coupled
.. to said output electrode.
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5|gnals i ncl udi ng periodic i.mage di spl'ay and image. bl anking interval's to

ehectron gun; . and neans for deriving a 10 signal representative of the

[o#e) cur rent conduction | evel during periodic onitoring interval s
“wiAHH/sai d bl anki ng intervalst8and a circuit for sanpling said,

representative signal to provide a control vol tage, the sanpling- circuit -
conprising: 15 "a transconduct ance angllfler with a signal ﬁﬂ%u
for receiving skdd represeygtenvECs| ankPmahgcahl¥ut put for providing out put

CUN T I AT MY £k ASTLEHANCHe M &Eﬁéﬁeahoﬁahagas b%p@ iahdseopd d signal

I nput; . a charde storage devi ce; swi-t chi ng_network coupl ed
t 05 sdid R laViTi ¥R BRI ¢ os§hﬁid5¥ﬁ5ﬁﬂe1§FéP§@égdéﬁ ¢&29€ cl anpi ng

net Waidpraud ity t]&ﬁé’ééb@émbifzheénsiﬁﬂéhsh.lﬁﬁ}ubon%xmufe(l%dﬁrdri m ng-signals
i'ncludi ng a clanping 25 jnterva co nent. occursin durln nt er val

s 054 aliF R b (eathofe: ekrCeiRdes beane f57 MOBREY dstnt
occursiigng Iurimelwding npet i odiaginager dakplayeand fh.m’aget iHlankigsal d timng

ng B8R Fo L S PR AU o PR BoHDR RGYo ACE M g | nt o1 val s

apgl te:.gtaide:remsbmzntm ngE nehaocathpdeat:umeefrm comdpictrigranpl i fi er .
o ﬁ}%ﬁnﬁ Q%Qﬁxé&?iﬂ € F&%l‘l“%.’l@u g s9pnpling
interval s so a|d s orage devic a,signal _sanple in response

to s&lemdeingpintexyabsi pard car Féﬁ?&ltaﬁarf élam@é&&&plslad-& said anplifier =

-out ptﬂefiféaarﬁéa&waéﬂgnéiOﬁagﬁreeyasead%h%m' $leaga,ng intervals; and

C aim

3 (continued means for utilizing sai d sanple to

devmﬁﬂ?sﬁﬁ@?%ﬁ#ﬁr%&r96+Fa§@mP5F5ﬁBS|fy|ng the bias of said kinescope so as

20
‘output and to said charge'storage device;

25

tggproduce a desitrshsesrtiuctaticacanppethleackittvel sigmantimmpguction. 10

for receiving said representative signal and an output for
providing output currents varying in accordance with signal
voltages applied to said signal input;.

a charge storage device; o ' S -
a switching network coupled to said amplifier

‘a clamplng network coupled to said ampllfler
signal lnput, . _ _ .
~a source of timing signals including a clamping
intexrval component occurring durlng an interval prior to
said monltorlng 1nterval, and a sampling interval component

occurrlng during said monitoring intervals;

30

35

. Tmeans for utlllzlng sald timing signals to activate
sald clamplng network durlng said clamping intervals and to
lnactlvate said clamping network during said sampling

131

intervals; and to render said switching network operative
for coupling amplifier output currents to said charge
storage device during said sampling intervals so that said
storage device develops a signal sample in response to said
amplifier output currents, and for decoupling said amplifier
output from said charge storage1device during said clamping

.intervals; and
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14. - A~system ~according to- Claim 13, wherein: said swtching network
i ncl.udes means responsive to said tinmng signals for coupling said
anmplifier-output- to.said anplifier input via a negative current feedbac
.patb,durigg said clamping intervals._jl§. A systemaccording to 0”"'73
wheréi n; sai d transconductance anplifier additionally-20 includes.. @y
rg;grénge_input coupled to a referencé potenti‘al, so that a cl anping

r eference vo R ' r, said clanping network during said

.cl anpi ng Lht%%%a sigangﬁggggﬁ§Z°mAth said reference potential. 25 16. -A
- .system according to Caim15, wherein: said clanping network includes a
capacitor garranged to faHAke £ ﬁtrm.rze.sx?nts%ti!af%as%m@tlté Qs Topndiidier
i nput .- 30 Asystem according to any qne .of clains 13 to 16, wherein the
coupl’i ng nea QRFHEiuH@itéggi§8§c8ﬁg FiRG & Afias @ Srig hArRIceRR

ki nescope. bi g6 asdtbuptbauceoapdesitedtavell Of ikKidlaiddie tWEadk | Vevel

~cireuit and the_ 35 kiheaco&e frompreceding circuit means during the
cl.anpi ng andcgﬁﬁﬁPFhﬁoP B& 68?3 i'n-response to the said source of timng.
si gnal s. -20- 18. . A sanpling circuit for sanpling a signal conprising:

a tnansdgﬁfance anmpl i fier having an input for 5. receiving the signal to

. be sanpl and for providing at an output a current related to the voltage
“at the input, a chargeldtordg8Y8EGMce acandiing tedtikaivoub? edvhergine i nput:
“for providing a refereggggqveldidds ide HdtbBE" &g% el ENte Shoh HEvd O

amplifier, swtching nmeans for gglegive y co't}g}%\%.t e out pte%){c’)osa?‘él :

storage-deviﬁehsahé timing signals for coupling said amplifier output

' ' +to said amplifier input via a negative current feedback

15 path during said clamping intervals.

§ 15. A system according to Claim 14, wherein:
| . _jf”said3transconductance amplifier additionally
'20'inc1udéé,a'refe:en¢é input coupled to a réference potential,
| sézthat a clémping reference voltage is-brovided for said
clamping network during said.clamping intervals in accordance
with Said'referénce potential. - |

25 : o :
o ' 16. A system _aééording to Claim 15, wherein:
) _ o .said:clampiﬁg”hétwork includes a capaéitor
_ arrangéd‘tq couple said represéntative signal to said
-  amplifier input. ' ' ' '
. 30 L | |
LI .~ .. -17. A system according to any one of claims 13

to 16, wherein the coupling means includes a kinescope driver
circuit which-prbvides the kinescope bias and further
éomprising'means for isolating the driver circuit and the
. 35 kinescope from preceding'circuiﬁ'means during the clamping
| and sampiing intervals in reéponse to the said source of

timing signals.
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-control means for deflnlng a cl anpi ng |nterval in which it causes the
- cl g \Fg nNeans to assunme the rgference 15 vol tage and for defining a
~. syt Egj ent sanpling interval TN which the said signal is applied to-the
: /i er and said output is coupled to thé'etdfégé device to store in the
~ devit€e an anou of har feprese i v e referenced to sai g
ref.erence volta 8, d& ?E*%ﬁéfigé#+ % S%@pfégﬂpfl bgPﬁ erval . 19‘4
sanpl icognpatirscing substantially as here|nbefore described with reference t%?j
Figure 3 or ré ] | ccording to
claim19 in co%gnuﬁ|%§§%ﬁ?$ﬁ?rﬁpg}$€h?¥ %ggpéure ghﬁﬁﬁ %og control system
sBbst mqewl,nqastnﬂeraaqm dre fessanpleatl vind forf epeoredingFaguass 1 to 5 30
or.. Ei fs speC|f|cat|on has
gﬂg&érﬁo AU ES leo 2!:1’?@%%%%%@ 46X4nQt5 {x

. been reproduce tocopyi ng the a ts origina ybescrlpt It may
‘contain - anendne#n@#%ﬁgQﬁﬁ%QQ?Qﬁf@?!&ﬁ? to read. The orlglnal t ypescri pt

g)]pt ai ni g t hesel APIKETERY n B0 D81 & SHE CE £ Onblie Psfrrb%sla&nahe Pat ent
ICa reference voltage deflnlng zero output current of the

. 10 ampllfler

swltchlng means for selectively coupllng the

w?

output to  said storage device, and _
control means for deflnlng a clamping interval in

which it causes the clamping means to assume the reference
15 voltage and for defining a subsequent sampling interval in

“which the saidfsignal is applied to the amplifier and said

output is coupled to the stbrage device to store in the

device an amount of charge representlng the value referenced _

to sald reference voltage, of the 51gna1 durlng the . -
20 sampllng interval.

"19. A samﬁling circuit substantially as
herelnbefore descrlbed with reference to Figure 3 or

Flgure 6.
25 _ 20. A sampling circuit according to claim 19 in
combination with the circuit of Figure 2.
2l. A control system substantlally as
herelnbefore described with reference to Flgures 1l to 5 N

'_30' or with reference to Flgures 1, 2 and 6.
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