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Specification

Prior Art
The invention relates to a circuit arrangement for
ST the suppression of noise signals during the transmission
of digital signals.

It is known to amplify the eignals received by a
receiver for such signals, in a preamplifier. The amplified
amplitudes are then stored by means of an RC network so
that an analogue value corresponding to the amplitudes
forms at this, The digital signals rising sbove this
analogue value drive a following amplifier stage. Nolse
pulses which are below the stored value are suppressed

in the course of this. If the spacing of the wanted pulses



varies, the time constant of the RC network nust be designed so that the
signals with the shorter spacing are still transmtted. The consequence, -
of this, however, is that if the pulse spacing of the digital signal is f
rel at¥vely great, the stored anal ogue val ue has dropped to such an exterit
t hat noi se pul ses can get through nore easily, for exanple digital signa
with different spacing, that is to say«pual se-code nodul ated signals, are
used in the renote control of radio and tel evision equiprent. The signals
transmtted by neans of infrared |light as a carrier consist of a plurality
of short serial pulses, the information, that is to say which channel of

the tel evision variese thet time cohstemtedf Ibhen RO metwork fustribe spesigned

bet ween the individual pul ses. In this nmanner, digital words are forned
froma pluralit§oothatt theasigngde i thef ghanker epacing are ¥tbkdinpl e
and a shorter spacing ,an L-signal. In the circuit designs hitherto known

with renote con ?%PsBitpeéeiyiEBFS§P§FQQRﬁnﬁQnﬂﬂ thiae haneraryeis .
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o/ example digital signals with different spacing, that is
to say pulse-code modulated signals, are used in the remote
control of radio and television equipment. The signals
transmitted by means of infrared light as a carrief consist
of a plurality of short serisl pulses, the information,
that is to say which channel of the television service
is to be influenced, lying in the different spacing between
the individual pulses. In this menner, digital words are
formed from a plurality of bits, a longer spacing forming
an H-signal for example and a shorter spacing an L-signal.
In the circuit designs hitherto known with remote
control of receiving sets, individual noise pulses were
not very critical becsuse test circuits do not accept an
‘erroneously received instruction. It is different in the
receiver art if these are equipped with microprocessors
and the microprocessor carries out the most varied controls
and monitoring in succession through its program, such as
interrogation of the remote control; indication of the

display, tuning and frequency control etc. for example.



The program of the m croprocessor systemis prepared in such a manner that
this gives priority to the handling of renote- control instructions.

the course of the program a repeated check is nmade as to whether a 50)
remote-control instruction is present, otherw se other subroutines run
conti nuously. Now i f powerful noise pulses are present, calling up is

continuous so that the mcroprocessor sysSem cannot perform other tasks. In
DE-OS 2 943 913, a circuit arrangenent is described which serves for the
reception of  light signals in the formof pulses by neans of optoel ectronic
transducer devices. The object of this said Application is therefore to
eI|n1nate|lﬂeHTE#|h§°$¥§ﬁtOgoﬁbﬁn@ﬁF?OPEQPGFG@PaﬂMPﬁQ¥t pRApARAd in such

constant |ight, to produce varlable t hregho depe t.he propor

of constant |i g*?‘ltm ?hﬁ?agnFP igngiyas ?&'iﬁ&ﬂg? %3‘%@\/2}%&%5 °€ ?‘Pﬂ?%"
pur pose, various t cons%ant IenentsI§r$ provi ded at_t |qput of the
circuit, of whi%PR ﬁ%loﬁ%s ¥hPBRaces £ourse Gf qpram,

I f

sﬁé“:trﬁ?t‘ﬁﬂ?tyeé%e%ﬁﬁﬁ"#‘ﬁﬁ%i 18, R85 BT he° HreHel U ez control ,
h f h

vol tages di vi acbBerEreyh 16°RAEREKYT BRRerbARRIViNeE: pubhifutiled Am N

and not depend%nsﬂnﬁb&sﬁypl I _tltéﬂ if boweRerll mviide PBIEH Hrd Phdaent§

t hreshold value Is determ ned
1\ calling up is continuous so that the microprocessor system

cannot perform other tasks. _

In DE-OS 2 943 913, a circuit arrangement is described
which serves for the reception of light signals in the form
of pulses by means of optoelectronic transducer devices.
The object of this said Application is therefore to eliminate
interfering light components, particularly in the form of
constant light, to produce a variable threshold depending
on the proportion of constant light, so that only the
wanted pulses are evaluated. For this purpose, various
time-constant elements are provided at the input of the
circuit, of which the one only produces a voltage in the
event of low-fréquency signal components, higher-frequency
signals are short-circuited by a capacitor. The other
time-constant element forms a short circuit for the low-
frequency signal components. The ratio of the voltages
divided by the time-constant elements is dependent on
frequency and not dependent on the amplitude. In the

circuit disclosed there, the threshold value is determined



| argel y .by the | owfrequency nodul at ed-si gnal conponent of the current
flowi ng through the receiving diodes but not by the height of the sigpal ™,
anplitude. A follow ng conparator serves as an anplitude filter with {

adj wgt abl e conparat or threshol d. Here the threshold is dependent on
interfering Iight conponent. It is the object of the invention, in the
circuit arrangenent of the type defined®in the preanble to Patent Claiml1,
to suppress noi se pul ses while, depending on the input anplitude, noise
pul ses whi ch make m croprocessor- controlled tuning systens unusable in

ticular, _ oty M ] r Lap ' S.
Dar ol B 2 SSRGS ke odh Aol DR IPUbRRARRL
Patent O ai m 1ofDeRe! chlrr@id T10WiHg (theGiitie| thé Fes oY ik Od108BE UL | DC
described with the.aid of the drawmng wth Teference to oné exanple. Figure

1 shows the rehati BYysithes heighte JfOrtHRY Signal tdmplitedés 2 shows signal
patterns at the marked points of the circuirt; Figures 3 and 4- show the

correspondi ng condi & dd&leliing onperd o dsdyvédcas naenamplitudeFrdlterl,
the prior art is first explained with reference to a pul se-code nodul at ed
renot e- cont r ol wiithnan adjastablie compardtor timbesipobd, vi Herdethecthreshold
diode DL, is dependent on the interfering light component.
U It is the object of the invention, in the circuit
arrangement of the type defined in the preamble to Paﬁent
Claim 1, to suppress noise pulses while, depending on the
input amplitude, hoise pulses which make microprocessor-
controlled tuning systems unusable in particular, are
suppressed both with weak and with strong input signals.
This problem is solved by the features given in the
characterising part of Patent Claim 1.
Description

In order to explain the invention, this will be described

with the aid of the drawing with reference to cne example.

Figure 1 shows the relationships in the former
circuitry; |

Figure 2 shows signal patterns at the marked péints
of the circuit;

Figures 3 and 4 show the corresponding conditions
which are achieved by the invention.

In Figure 1, the prior art is first explained with
reference to a“pulse-gode modulated remote-control signal.

The remote-control signals pass, via the receiver diode M,



to a first anplifier stage VI. The anplified pul ses of the pul se-code
nodul at ed renote-control signal as shown in Figure 2A appear at the oufpt
A These are rectified by nmeans of the diode D2 and the peak val ue ifs 7/
stofed in an RC network RI1CL. The anal ogue val ue B shown in Figure f%y
Xt

results fromthe tinme constant RI1C1. The difference between the
anpl i tudes of the wanted signal and t ffe’stor ed peak val ue reaches the

stage V2 via the coupling capacitor 03. The pul se crests shown in Figure
20 control the follow ng stage V2. The renote-control signal shown in

s the want od g8 TREE AR} ARbr RYARe" IR s Fhe P ETHR, B Bt

ri se above the gnal v g poi - I | ti Ll
critical when, ?\nﬁ?kﬁl\?\ni%ee gé{i?eﬁ‘s’%{é%%ﬁg%?eﬁt?é‘%m&&ne oé'l gsn&e%%:'t h%lv%?é%%e at
the point B hasjgiry tQASHVB;\geQB 86! ¢hl LRAPUtIA.N01 FhdUY e TéHELied
signals corresponding to the nted pul ses at "'the output D. The circuit
shown in Fi gur by BEaNESof Othe"BiyaehD2 dnd ARK peakitislid 16« GEFedt n
corresponding to those in Figure 1 are provided wth the sane reference
synbol s. I n condx dRC hetworkCRICILt pPThe analpghes vsdlued B ahowiili in Gdduld 2B
network R2C2 is introduced and a voltage-limting Zener diode is connected
in parallel w treshktsi fromREhectimek cBn8tant Riitages The stifferande goetween
A-D result at the - 8-

W the smplitudes of the wanted signal and the stored peak

value reaches the next stage V2 via the coupling capacitor
C3. The pulse crests shown in Figure 2C control the following
stage V2. The remote~-control signal shown in Figure 2D
appears at the oﬁtput D. |

If noise pulses S are received as well as the wanted
signal N, the former may be effective and harmful if they
rise above the analogue voltage at the point B. This is
particularly critical when, with wide pulse spacing.of the
wanted signal, the voltage at the point B has dropped to
such an extent tﬁat the noise pulses S cause signals
corresponding to the wanted pulses at the output D.

The circuit shown in Figure 3 serves to remedy this
drawback. Here the components corresponding to those
in Figure 1 are provided with the same reference symbols.
In contrast to ﬁhe circuit préviously described, an additional
RC nefwork R2C2 is introduced and 5 voltege-limiting Zener
diode is connected in parallel with the first RC network
B1C1. Volaages as shown in Figure 4 A-D result at the



points A; Bl: B2, C and D. The tinme constant of the RC network R2C2 is
substantially higher than that of the first RC network R1CL. The vol t age

~

lim:tation at the latter is designed by the Zener diode Z so that a 7
varivation by this value is sufficient to drive the follow ng stage V2 )
definitely. The tinme constant RICL is &2tern1ned I n known manner
according to the shortest spacing of the Wanhted signals while the tine

const ant R2C2 depends on the maxi num spaci ng of the wanted signal pulses.

In this case, it nay al so be a question of the long intervals between the

i ndi vi dual pul ?gti t%}"fs g?{ % "Rgidepi ndi ¢ Qu‘l?!i.mg gbﬁ@lbﬁﬁgmo o

VWhat is inport e arrangehrent escr e Vol ages

stored in the t t a

vol t age of theh\lfgﬁ' g SI gnalﬂe é(%re lt%e st orﬁ% hg?t ggéﬁi Ehégt Ee’r&?ntﬁgd&g'r?'t
by the wanted ficomdtwork WRITALI Opyid wftatgétfﬂﬂitdtibﬁedtl Bhehe abtee
constant networks RL/Cl and R2/02 is, with very | ow anplitudes, dependent

on the divider i@aamgﬁbd%samhéilzdﬁ’et edpedéi Zeky. thatv hhvbrgbc&on by
anplitudes, the limtation by the el enent Z becones effective. The voltage
at the tine cohiantvalstendrsk skiffichbemihotordetvebthe fhzlbiwingestageud?2
determ ned by Z so that the remaining signal conponent decreases at the
second time codefdmitediyvor k T (2imeveonsbanti R0t isudetarmdnededn krown
Crarer S SUPPT Ganner Bccording o the shortest specing of the wated
signals while the time constant R2C2 depends on the maximum
spacing of the wanted signal pulses. In this case, 1t msy
also be a question of the long intervals between the individual
pulse packets which form the individual digital control words.
What is important in the circuit{ arrangement described
is that the voltages stored in the time constant networks
R1, C1, R2, C2 relate to the peak voltage of the wanted
signal. Here the stored voltage is determined only by the
wanted signals., The ratio of the voltages divided in
the time constant networks R1/C1 and R2/C2 is, with very
low amplitudes, dependent on the divider ratios R1:R2
and C1:C2 respectively. With higher amplitudes, the
limitation by the element Z becomes effective. The voltage
at the time constant network R1/C1 cannot rise above the
limited value determined by Z so that the remaining signal
component decreases at the second time constant network
- R2/C2.
With the circuit just described, a reliable suppression

of noise pulses is ensured so long as these are smaller



t han the. wanted signal mnus the maxi num possible voltage at the first RC
network RLCl1 caused by the voltage-limting neans Z. The circuit works
satisfactorily even when, as a result of using a capacitor with a very Vi
val %, the tine constant RICL is extrenely small, which is indicated by.+

broken curve in Figure 4 B2. Patent d ai 1. Acircuit arrangenent fon $he
suppression of noise pulses in the transmssion of digital signals with
different spacing in tine and different anplitudes with a first tine

constant network and a second tine constant network connected in series

wn U s, LN hARE Ve B 4 hoNpaEilg DIERIBTLLoThAR
have time conspgnteWhiGladidd e tW e | R34 053 3 F?ﬁétﬂgﬂﬁ?allimiﬁng

vol tage-limting neans 'S connected 1 n para st time
constant net wgpkanBl z,Cl) wWith the smaller tine constant, the signal

applied to the tine constant networks (R, Cl; R2, C2) connected in series
being divided at thawe icirewdt adPiid Hatigtadtérilgnevearvhen] ke aheesult
first tinme constant network (RI, Cl) serves to drive a followng switch
stage (V2) andofhaisinige ssicmpalciiyy ivibh ca tverygclowdvalue,cthet simenconatiant
(R2, C2) supplies a signal-to-noise ratio depending on the anplitude of the
want ed si gnal RUCA tise extiremed 3 apakientwhich ks vimdtcated by the brokem

W curve in Pigure 4 B2.
Patent Claims

1. A cireuit arrangement for the suppression of noise
pulses in the transmission of digital signals with different
spacing in time and different amplitudes with a first time
constant network and a second time constant network connected
in series with this, the time constant networks being
disposed in the wanted signal path, characterised in that
the two time constant networks (31, C1; R2, C2) have time
constants which differ greatly from one another and that
a voltage~limiting means (Z) is connected in parallel with
the first time constant network (R1, C1) with the smaller
time constant, the signal applied to the time constant
networks (R1, C1; R2, C2) connected in series being divided
at these in such a manner that the signal applied to the
first time constant network (R1, C1) serves to drive a
following switch stage (V2) and that the signal épplied
to the second time constant network (R2, C2) supplies a
signal-to-noise ratio depending on the amplitude of the
wanted signal (N), the voltage component of the wanted



-10- signal (N) at the first tinme constant network (R1, Cl) with the
smal ler tinme constant being restricted to the val ue preset by the
voh&gge-liniting means (Z), and that the first time constant network (R,
Cl) ™~ s dinensioned in such a manner that the voltage applied to this M Y?
dropped, before the arrival of the next W@ﬂgpd pul se (N), to such a v ?E%
that the wanted pulse (N) definitely swtches through the follow ng
anplifier stage (V2) working as a switch. 2. A circuit arrangenent as
clained in Caim1l, characterised in that the tine constant of the second

time constant Segne1k(F2atEhe! ?iﬂb@%&%ﬂ%n%%tdiﬂ&vf&li hgmm Aym

spacing in the pulse train of the wanted signal. Cains I. irtuit’for

suppr essi ng i ng2thetRecomelue? Sider consitaat mﬁq Sdgritel 0td obhé 9aPhe
having different spacing in tine and different anplitudes, conprising a
first conponenprésetcbyabhestolaget-limitimy mdanid %) s e cclatpeent for
establishing a tine constant connected in series inrelation to the first,
t he conponent sfinstetimbl cohstignti metworkt {R1s 04 )hdalidimensiioned in such
want ed- signal transm ssion path, characterised in that the two conponents
for establishiaghannercthetathe yrltage, applied) ticavkthis rhss diropped,
differing greatly fromone another, in that the first conponent for

est abl i shi ng Pefopecbhet arrival. of- the next wanted pulse (N), to such a

N\ value that the wanted pulse (N) definitely switches through

the following amplifier stage (v2) working as a switch.

2. A circuit arrangement as claimed in Claim 1,
characterised in that the time constant of the second time
constant network (R2, C2) is dimensioned according to the
maximum spacing in the pulse train of the wanted signal.

Claims
1. A circuit for suppressing interference éignals
during the transmission of digital signals having different

spacing in time and different amplitudes, comprising a
first component for establishing a time constant and a
second component for establishing a time constant connected
irn series in relation to the first, the components for
establishing time constants being disposed in the wanted-
signel transmission path, characterised in that the two
components for establishing time constants (R1, C1; R2, C2)
have time constants differing greatly from one another,

in that the first'component for establishing a time constant



'signal (N) at the first tine constant network (RI !ﬂlm]}]\nth the smal | er
,_1

ti constant being restricted to the value pres ﬂ,”zﬂ I|thng
means (Z), and that the first time constant networ ﬂl nmensi on\e((i\

in such a manner that the voltage applied to this has dropped, beforejt
arrival of the next wanted pul se (N), #01Queh a value that the want ed(&_ui%;

(N) definitely switches through the following anplifier stage (V2) wor

as a switch. 2. Acircuit arrangenent as clained in Caim1l, characterised
in that the tinme consiant of the second tine constant network (R2, C) is
di mensi oned a@e"(ﬁltﬂ]ngb‘lb thethexfimatsfimengonstams neatseonk a(R of C1De

want ed si gnal aggf /ic ircuit for suppressing interference signals
during the trzmgh %rﬁ%? %ﬁﬁl?&?espgﬁﬁﬂ@nﬁaheﬁgﬁjllﬁ Ié']m e} &9 nkhe nvalne
and different I|t S|ng flrst conpone or establlshlng a
ti me constant P gﬁ%et qﬁgﬁﬂ@ﬁf L 6ADE, e, I{? &t B
connected in I nts for

est abl i shi ng '?lar?eaq?:(# +®%€+‘W§ ’8%?%8%&3?9 ’" Rlel)v\é%)%.mqbq%%ed in such
transni ssi on palnAdiar r t 0

est abl i shi ng It%fjlme const%ﬁ%ﬁ ?@fdﬂ&?tkgg ég?'itﬁavéb%t %@Iﬂﬁ a‘ﬁ% Sp%eq.? ering
greatly fron1gqu¥§nﬁgg t ofNERb| C n a
time constant (R, C1) aQ?%g t% the ngtQ?Pﬁgﬁég’ ant conne edaln
paJ allel wthvalu tﬂmltmtwmaaagﬁlw (W) derghidaas switches through

the following smplifier stage (V2) working as a switch.

2. A circuit arrangement as claimed in Claim 1,
characterised in that the time constant of the second time
constant network (R2, C2) is d'imensioned according to the
maximum spacing in the pulse train of the wanted signal.

Claims

1. A circuit for suppressing interference signals
during the transmission of digital signals having different
spacing in time and different amplitudes, comprising a
first component for establishing a time constant and a
second component for establishing a time constant connected
in series in relation to the first, the components for
establishing tiﬁe constants being disposed in the wanted-
signal transmission path, characterised in that the two
componenté for establishing time constants (R1, C1; R2, C2)
have time constants differing greatly from one another,

in that the first component for establishing a time constant



the signal (\N) applied to the conmponents for esthLLsthg~rfﬁ§'Eaﬁ§1ants
(RI, Cl;, R2, C2) connected in series is divided in these i manner
tha\ts{t he signal applied to the first conponent for M\I ﬂk‘“m i me
constant (RI, Cl) serves to control the follow ng g wstage*(V2), in-—
that the signal applied to the second conponent for*esfablishing atinme /
constant (R2, 02) determnes a spaci ng Wl eh depends on the anplitude of{"

the wanted signals the voltage fraction of the wanted signal (N applie
the first conponent for establishing a time constant (Rl, Cl) having the

P G e
o R o o L
g?f 1Am(:f (ralcﬁi ;:on Bl g' EHE %NI)O\?/PPB‘ gﬁpﬁ;ﬁ itér% g@%e%&m‘ﬁii ng %@'a s%/'mngch.
of the secondag%%ohgﬁgtkg};gegﬁb: Fg%?%{?ﬁ%j@%&&%&ﬁ%ﬁ@%&?ﬁiggn&ﬁ‘ﬂaed

def i ned dependijusRgsbhEndbBahes! maRRer &1t i i) enT CAPSTESA Ofo! bRe first

want ed si gnal
component fqr establishing a time constant (R1, C1) serves

— +o6 control the following switching stage (V2), in that the

signal applied to the second component :or establishing a

time constant (R2, C2) determines a spacing which depends

on the amplitude of the wanted signal, the voltage fraction

of the wanted sighal (N) applied to the first component

for establishing a time constant (R1, C1) having the smaller

time constant being limited to the #alne predetermined

by the Voltage limiting means (Z), snd in that the first

component for establishing a fime constant (R1, C1) is

“ dimensioned in such a manner that the vwolkitage which is
applied to it is reduced, before the arrival of the following
wanted pulse (N), to such a value that the wanted pulse

(N) definitely controls the following amplifier stage (Vv2)

working as a switch.

2. A circuit _as claimed in Claim 1, characterised
in that the time.éonStant of the second component for
establishing a time constant (R2, C2) is defined depending
on the greatest spacing of the pulse sequence of the wanted

signal.



