Dat a- Receiver Circuit for Infrared Signals The invention relates to
a data recei'ver circuit for infrared signals conprising a plurality of
infrared detectors the signals of which are supplied to a sunmmng circuit
to increase the useful power while suppressing interfering signals.

Data transmtter and data receiver circuits for infrared signals are known
e.g. wth TV sets for programselection, volunme adjustnent etc.. Al so for
toll systens on roads, transmtters in the infrared range conprising

sem conductor light transmtting elenents, such as | um nescence di odes or
| aser di odes, have been suggested instead,6 of radiofrequency transmtters
in the decineter or cenpﬁﬁﬁtg?cﬁéV§rlQHEFHltrEﬁﬁelngﬁéﬁeﬂnﬁﬁaﬂéésdata
transm ssion systens can be operated with the follow ng types of

nmodul ati on: AM anpl i tude nodul ation FM frequency
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detectors, the gesubtbps tRBOLGRAES! HECKNEUAT 8L shipbRgeamebi hi ed and
summing circuit to increase the useful power while
suppressing interfering signals.

Data transmitter and data receiver circuits for
infrared signals are known e.g. with TV sets for
program selection, volume adjustment etc.. Also for
toll systems on roads, transmitters in the infrared
range comprising semiconductor light transmitting
elements, such as luminescence diodes or laser diodes,
have been suggested instead of radiofrequency
transmitters in the decimeter or centimeter wave length

range. Such infrared data transmission systems can be

operated with the following types of modulation:

AM - amplitude modulation
FM frequency modulation
PSK phase shift-keying
ASK amplitude shift keying

ASK-OOSK  ASK on off shift keying

PDM pulse duration modulation

PPM pulse phase modulation

In the data receiver circuit, germanium or silicon
photodiodes are used as infrared detectors, the

resulting "photo(electric) current" being amplified and



eval-uated. If such data receiver circuits are used in surroundi ngs having
Fittle background light, e.g. in the interior of a building, in the shade
or only during the night, sinple anplifiers and conpensation circuits

will suffice to suppress the background photo current. Wth increasing
background photo current, in particular during operation of the receivers
in direct sunlight, these earlier circuit techniques do, however, give
rise to problens and finally beconme usel ess, since the high background
photo current i.a. causes a high current noise in which the useful signa
currents, commonly in the nA range,_ get |ost. . From AT 376 083 B, a
circuit for suppredddivaredel dd r%’r?g‘gﬁ"@t & peqediedt SIEEite aher Aeed ddtei ver

devices i s known. There,_ two groups Qqf, ot Qdi gdes connected in parall el
are provided, thEWrOWbHRES Hasiing g&?refgﬁ gl‘? ré’%iqt’i 's§pd-y Wbl t age
via a series resistor Rl,, and the . ot.her. di odes hein onnected t r ound
via a series resittor-tYSoR% &&u%%\fﬁ’oflrbﬁgieoﬁ%@@%s,orus?éﬁﬁ dg"lxg‘rﬁﬂ s
of negative polarnity.are suppli-ed via& .&.C i.tor i.nput .
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In this manner, the use ( occur ed out put  of
the difference agpldf 'ﬁ{crm@%ﬁkgfdﬁrﬁfz faiddg fadiedt,0in GRAPFIGuIRS. |

fromradio
during operation of the receivers in direct sunlight,
these earlier circuit techniques do, however, give rise
to problems and finally become useleés, since the high
background phéto current i.a. causes a high current
noise in which the useful signal currents, commonly in
the nA range, get lost.

From AT 376 083 B, a circuit for éuppressing
electromagnetic interferences in infrared receiver
devices is known. There, two grou?s of photodiodes
connected in parallel are provided, the one diodes
being connected to a positive supply voltage via a
series resistor R1l, and the other diodes being
connected to ground via a series resistor. From the one
group of photodiodes, useful signals of negative
polarity are supplied via a capacitor to one input of a
difference amplifier, whereas the useful signals of
positive polarity are supplied via a capacitor to the
other input of the difference amplifier. In this
manner, the useful signals should occur summed at the
output of the difference amplifier, whereas an

interfering radiation, coming, e.g., from radio



stations, is suppressed. In a nodified enbodi nent, additional operational
anplifiers dre provided between the capacitors and the inputs of the
difference anplifier DV, wherein these operation anplifiers, as so-cal | ed
transi npedance anplifiers, are to enable nore rapid signal processing.
Also in the circuit shown in US 5,355,242 A for receiving infrared
signals, two groups of photodi odes connected in parallel, cf. Fig. 1, are
provided, the wuseful signals of which are supplied via transforners and
capacitors to transinpedance anplifiers; the secondary w ndings of the

transforners are reversed in phase so _as_to obtajn useful signals of
posi tive and ne@%?F%%nﬁolé?lFPEErﬂﬁ?%ﬁ -1 & wadiféedTenbedbmeng, - are

lied t d e fiers after_havin passed _a_band pass
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In the known circuits it is disadvantageous that if several i1nfrare

detectors (phot ofapil@syighgl CoAOEEEEIngi N parallel to each other to
i ncrease the useful power, - 3-

Also in the circuit shown in US 5,355,242 A for
receiving infrared signals, two groups of photodiodes
connected in parallel, cf. Fig. 1, are provided, the
useful signals of which are supplied via transformers
and capacitors to transimpedance amplifiers; the
secondary windings of the transformers are reversed in
phase so as to obtain useful signals of positive and
negativg polarities which - similar to AT 376 083 B -
are supplied via transimpedance amplifiers after having
passed a band pass filter. The outputs of the
difference amplifier are connected to the inputs of a
further difference amplifier via low-pass filters, a
gate circuit acting.as a noise barrier being connected
to the outputs of the further difference amplifier.
Thus, summing of the useful signals in this circuit
occurs at the connection point of the parallel-
connected photodiodes with the primary winding of the
respective transformer.

In the known circuits it is disadvantageous that if
several infrared detectors (photodiodes) are connected

in parallel to each other to increase the useful power,



al so.the parallel capacity of the diodes is increased, whereby in turn the
$witching ri'se tines and switching decay tines are increased. It is
an object of the invention to provide a data receiver circuit of the
initially mentioned type in which short switching rise tines and short
switching decay tines are achieved, on the one hand, and in which the
useful data signal/noise ratio is high despite a high current noi se caused
by an intensive background 1ight. In a data receiver circuit of the
above-defined kind, this object is achieved according to the invention in
that several input cirguits, ch havin an_infrared detector and an
associ at ed separ§ﬁ§° EﬁﬁIPPFéiieErEaﬁﬁﬁgFHeﬂf the fredes; 4puinereaards are
connected in parallel,to.the sumping circuit. In this manner, the. .
amplifiers act swéﬁgﬁ?gyﬁBhEBHBHgbﬁ,SV%ECHfﬂ%yrﬁ§9eL§ﬂ8ﬁt3ﬂ§oﬁ¥lESP$89
phases whi ch parjj y ak Lal |y cancel thenselves out in the
sunm ng circuit?ég%%oFgﬂ%S ?getggcgga%%é'probabiIity. In contrast, the

useful signal is added g ghns?;gxtwﬁfh ?Sqﬂﬁbeﬂbééﬁ £8 §98v§agﬂana ta

circuit. On the whole, thus, e signal/noise ratio increases constantly
with the nunberygbedgli EigEaidS8E. the infEERldNEehPi8Re@IVFPLAGROUS

enbodi nent of the invention it is provided that the output of the sunm ng
circuit is conneghedht shoke bWRHthohgarieEPBi@ésr ah€short switching
decay times are achieved, on the one hand, and in which
the useful data signal/noise ratio is high despite a
high current noise caused by an intensive background
light.

In a data receiver circuit of the above-defined
kind, this object is achieved according to the
invention in that several input circuits, each having
an infrared detector and an éssociated separate
amplifier, are provided, and these input circuits are
connected in parallel to the summing circuit. In this
manner, the amplifiers act signal-synchronously, yet
they have spontaneous noise phases which partially add
up and partially cancel themselves out in the summing
circuit, according to the law of probability. In
contrast, the useful signal is added up linearly with
equal phase in the summing circuit. On the whole, thus,
the signal/noise ratio increases constantly with the
number of amplifiers used. |

According to an advantageous embodiment of the
invention it is provided that the output of the summing

circuit is connected to the input of a comparator the
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transmitters are present, such as, e.g., at the toll
site in a toll system on a road, only the transmitter
transmitting with the highest power is received; in
toll systems comprising several lanes and corresponding
transmitters, this will be of particular importance
with a view to a "lane selectivity".

In this connection it is also suitable if a main
amplifier is provided between the output of the summing
circuit and the one input of the comparator as well as
the input of the threshold value generator. By this
measure, the dynamic range for further processing of
the useful signal can be increased.

For the automatic threshold value adjustment, it is
furthermore particularly advantageous that, by
rectifying and smoothing the output signal of the
summing circuit and, éptionally, of the main amplifier,
the threshold value generator forms a sum of the peak
value and the mean value of this signal in a pre-
determined ratio, e.g. 1:2, which sum is delivered as a
threshold value signal at the output of the threshold

value generator.
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-5- . Wth a viewto a particularly suitable, sinple and

rapi dly ‘reacting enbodi nent of the anplifier it is suitable if the
anplifiers of the input circuits are transistor anplifiers. The
transistors in that instance nay be sinple bipolar transistors. To
keep the sunming circuit as sinple and cheap as possible, it has
furthernore proven advantageous if the summng circuit is fornmed with
capacitors. which are connected to the respective anplifier output, on the
one hand, and to a conmon connection point, on the other hand. An
enbodi nent which is particularly preferred due to the sinple configuration
of the input circuitdith aomiewnée & PeREicHlAZLYd sydteblsr s sipple and

phot odi odes which are connected in_parallel to the enm.tter resi,stors of
transistors; adv&RPigdyudeRcting eE&ﬁ%EFFﬂFsogf : eagghﬂFﬁGrCFFc&ﬁt are
connected to the collectar. resistors af the_transi.stors. . . Finally, to
formthe thresholsdu?l"ﬁ % tﬁ"fs a&p&\}é“ﬁ'erssuio AbTE FPR e SHESWHES s%grt

reaction times a&% ﬁ@ r’sé’tséé:rrml &t eﬂlffe%tg Orﬂ:‘hteg%&%ggiisttg%e iicl.ﬁn%%ratofiélg;%nce

t hreshol d val ue i S connected to ground Vi e an

resistor arrangequ eidaen d HAbdile SUNIAGH poi Nt betueen the di ode

and the resistor 1 connecCted t0 the base of a transistor to which a

capacitor storing thedealep/ alHée Rmntikgy iR Saliditiple and cheap as
possible, it has furthermore proven advantageous if the
summing circuit is formed with capacitors which are
connected to the respective amplifier output, on the
one hand, and té a common connection point, on the
other hand. |

An embodiment which is particularly preferred due
to the simple configuration of the input circuits is
obtained if the infrared detectors are photodiodes
which are connected in parallel to the emitter
resistors of transistors; advantageously, the
capacitdrs of the summing circuit are connected to the
collector resistors of the transistors.
Finally, to form the threshold value, it has proven

suitable with a view to short reaction times and a
simplé realization thereof if the input of the
threshold value generator is connected to ground via a
diode and a resistor arranged in series, that the
connection point between the diode and the resistor is
connected to the base of a transistor to which a
capacitor storing the peak value of the supplied output

signal of the summing circuit and, optionally, of the



signal of the summing circuit and, optionally, of the

- 6 - main anplifier is connected, and that a further
capacitor is connected to the diode, or to the capacitor, respectively, to
obtain the respective threshold value via a voltage divider circuit.

The invention will be further explained by way of preferred exenplary

enbodi ments illustrated in the draw ngs to which, however, it shall not be
restricted. Fig. 1 shows a circuit of a conventional data receiver
circuit; Fig. 2 shows a diagranlillustrating t he useful signal/noise.

ratio in the circuit according to Fi shows a bl ock di agram
of a data receiv@?lncPWEgFg gc&?dFﬁ nFStFﬂe FﬁgegP?Gna furthery 4 shows a

diagran1exp|ainlgggtggg%gnggl88ﬁgécg§dpﬁ % %Eggg?tgarg gﬁFOfCIrCUIt

according to Fig a part of

the at Teast al.ppesephy pagggggkeabglgreESras@aﬁﬁggﬁeﬂggggnFFéﬁgf data

receiver circuit accor e | nve e conv

recel ver o r oul t chokchBlnAtatueshgnakoybikUsL aL6dqes Bigpuleconsi sts of an

infrared detector, e.g. in orn1o one several rared
phot odi odes 1 conneci{gd I.Lﬂveﬁe%hehnmhbehfa&eheﬁoaﬁﬁihgﬁeaobgfh%ayﬂBtftS of

an operational anplifier 3 wth negative feedback via a resistor
anplified preferred exemplary embodiments illustrated in the
drawings to which, however, it shall not be restricted.
Fig. 1 shows a circuit of a conventional data
receiver circuit;

Fig. 2 shows a diagram illustrating the useful
signal/noise ratio in the circuit according to Fig. 1;
Fig. 3 shows a block diagram of a data receiver

circuit according to the invention;

Fig. 4 shows a diagram explaining the function of a
part of the data receiver circuit according to Fig. 3;
and

Fig. 5 shows a circuit diagram of a part of the at

" least at present particularly preferred embodiment of
the data receiver circuit according to the invention.

The conventional data receiver circuit for infrared
signals illustrated in Fig. 1 consists of an infrared
detector, e.g. in the form of one or several infrared
photodiodes 1 connected in parallel, which are
connected to the inputs of an operational amplifier 3
with negative feedback via a resistor 2. The amplified
signal voltage Ug occurring at the output 4 of the

operation amplifier 3 is illustrated in Fig. 2 in



signal voltage Uerr] occurring at the output 4 of -the operation anplifier
3is illustrated in Fig. 2 in -7 -

dependence on the tine t. It may be seen that the useful signal UN

recei ved by the photodiode 1 hardly differs fromthe noise voltage UR
which - as initially nentioned - is mainly caused by the background photo
current. Neither does the parallel connection of the additional
phot odi odes 1 indicated in Fig. 1 inprove the signal/noise ratio, yet it
causes a deterioration of the switching tinmes as a consequence of an

i ncreased capaci_t The jnvention now provides for the arrangenent of
several input C|¢€%?F§e%ﬁﬁ gEvEPﬁIt%ﬁ?r%reatpﬁéYoB?oﬁ%%n taatspheo 5n in a
certain manner, | i fier 6b to 6n,_the

outputs of the aﬁﬁFPfaﬁgn%ihUnbr?% ShegeRotunphveatioda Lonarany
S 5 USSR S BT O A s ™
SAUCIADNT A S AR e
other input allﬁeo&éggg?gggir@éieﬁgf &ées'@%&éﬁé‘?&ifglt&rﬁ e fbtyhtehe
main anplifier QadstibhdstpRbLIdiBadePEndeaceasat i Fige 1. ifpSLvand
the signal/noise ratio, yet it causes a deterioration
of the switching times as a consequence of an increased
capacity.
The invention now provides for the arrangement of
several input circuits and several infrared photodiodes
5a, 5b to 5n in a certain manner, i.e. each with a
separate amplifier 6a, 6b to én, the outputs of the
amplifiers 6a, 6b to 6n being supplied to a summing
circuit 7,.as is illustrated in the block diagram
according to Fig. 3. The sum signallat the output of
summing circuit 7 is supplied to a main amplifier 9 to
the output 10 of which an input 11 of a threshold value
generator 12 as well as an input 13 of a comparator 14
are connected; the other input 15 of the comparator 14
is connected to the output 16 of the threshold value
generator 12.
In Fig. 4, signal Ug emitted by the main amplifier
9 is illustrated in dependence on the time t. A strong
data signal Ugy and a weak data signal Ug, are
superimposed on the noise voltage Ug. The strong data

signal Ugy may, e.g., come from a first infrared



data signal Uerr] and a weak data signal Uerr] are superinposed on the
noi se voltage UR The strong data signal Uerr] my, e.g., cone froma
first infrared - 8- transmtter
directed directly to the photodiodes 5a, 5b to 5n, whereas the weaker data
signal Uerr] may conme from a different, second infrared transmtter

| ocated, e.g., laterally of the first infrared transmtter and thus

having a small anplitude. The threshold val ue generator 12 will now
determ ne a threshold value voltage Uerr] in dependence on the peak val ue

the entire si gnaFaOpEsEEerRRSROERPOSHERFUIN 66 FOm RICTHOLORE Seomih od
T e AT i T .
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In this manner, §%§%%%§§&C%fg?§ﬁh&ﬂg%% daqﬁ%ﬁé%§Q%§$§%gfgﬁﬁieﬁ#%g?ﬁ%i?ﬁbng-

the signal/noiseyr s.in%f I nf28M€ anfpilithiiie? @M tHrHHo 1 & S4RP RS Fitor

weaker data signgl other trafismtters. In particular, it i's provided

that the threshohg vahye nwi iRgeHisld la ithresdid atahd mnddie prak, vat ue
Uerr] and the nmean value UMwv approximtely at a ratio of 1:2. The node of

dependence on the peak value Usp of the (strongest)
data signal Ug; and on the mean value Uy, of the entire
signal Ug, which threshold value voltage will be
compared in the comparator 14 with the useful signal Ug
gso that, when the threshold voltage Ugap is exceeded or
fallen below by the signal Ug at the output 17 of the
comparator 14, only regenerated pulses Uy according to
the signal Ugq will occur which will be supplied to a
consecutive data processing unit (not illustrated) for
further processing.

In this manner, a selective signal evaluation is
effected by increasing the signal/noise ratio if there
exists a data signal and suppressing weaker data
signals of other transmitters. In particular, it is
provided that the threshold value voltage Ug.p is
calculated from the peak value USp and the mean value
Uyw approximately at a ratio of 1:2. The mode of
operation of the threshold value generator in its
function is comparable with that of an AGC (automatic
gain control) amplifier.

In the following, a practical embodiment of the



operation of the threshold value generator in its function is conparable

Wth that of' an AGC (automatic gain control) anplifier. In the
followi ng, a practical enbodi nent of the _ 9
present data receiver circuit (wthout conparator 14) will be described by
way of Fig. 5. According to Fig. 5, each of the infrared photodiodes

5a, 5b to 5n is located in parallel to an emtter resistor 18a, 18b to 18n
of npn transistors 19a, 19b to 19n which formthe anplifiers 6a, 6b to 6n
menti oned above with reference to Fig. 3. A base voltage divider conmon
for all the transistors 18a, 18b to 18n is formed by the resistors 20, 21,
resistor 20 bei RFCE6Rtelpt@ %PFﬁlge§b§PFFVétsdH&FP°V§IF&@@aUﬁfprLléﬁd

resi stor 21 being.cqnnected tq.ground; the _connection point of the two
resistors 20, 21%Fgacgﬁn9@?gﬁlpgdtﬁ¥ WBYs@feFd8tr8des of the transistors

, b 9n. A ff . ' 22 i i.d bet d d the
gggpligvo}?aéenU[err?gcR%Pﬁﬁégg%hggéépéczggghgé%iggﬁrﬁﬁﬁgégegigigﬁrgggel to
h ' 21. t | S a 0 n
bre tach connact BHCGPGISREERACTER Bo0hn 18 10BAREN ShophSIAI 0an |

voltage Uerr]. Bpeeceachesqlket 9820 18bNeot 18ASHE! Qb {28nsi8Rokg 190, a
SSn eads

respective coupling capaC|tor.25a,.25b.to : 0 a conmbn connection
poi nt 26, and thusat,01bBe tSUABMNGhELhC ¥blm/ tARNENBNEE 1 2B0¥S , Webh tbekr ence

to Fig. 3 for the signals
mentioned above with reference to Fig. 3. A base
voltage divider common for all the transistors 18a, 18b
to 18n is formed by the resistors 20, 21, resistor 20
being connected with a positive supply voltage Uy and
resistor 21 being connected to ground; the connection
point of the two resistors 20, 21 is connected to the
base electrodes of the transistors 19a, 19b to 19n. A
buffer capacitor 22 is provided between ground and the
supply voltage Uy. A filtering capacitor 23 is arranged
in parallel to the resistor 21. |

The collectors of the transistors 19a, 19b to 19n

are each connected via a collector resistor 24a, 24b to
24n of the supply voltage Uy. From each collector of
the transistors 19a, 19b to 19n, a respective coupling
capacitor 25a, 25b to 25n leads to a common connection
point 26, and thus to the summing circuit 7 mentioned
above with reference to Fig. 3 for the signals
delivered by the photodiodes 5a, 5b to 5n and pre-
amplified.by the transistors 19a, 19b to 19n, whose

noise portions stochastically overlay on the connecting

point 27, i.e. partly add up and partly cancel

- 10 -



delivered by the photodi odes 5a, Sb to 5n and pre- anplified by the
transistors 19a, 19b to 19n, whose noise portions stochastically overlay

on the connecting point 27, i.e. partly add up and partly cancel

- 10 - t hensel ves out, whereas the useful signals are added up
linearly and with equal phase position so that the signal/noise ratio .
I ncreases with the nunber n -of the photodi odes 5. The main anplifier

9 consists, e.g., of two successively connected operational anplifiers 27,
28, the inverting input (-) of the one anplifier 27 being connected to
the connection point 26 of the coupling capacitors 25a, 25b to 25n. The
out put of the anpPFREELves7ous, cyhseenrsdthe urefuayeionadsi apet addedofupt he
other anplifier_, 28 viﬁ a_c ugLigg capaci tor 29, the output of the
amplifier 28 for MAGAAE BHEpHLERoegHaLhBhASENPOSABAPR 8P Shath&bgnplifiers
27, 28 conprise hve .feedback via resistors,30, 31 ne capacitor 32
bei ng connectedg?%ﬁég(gPﬁgg F§%%He1P8§F§F8F géégfgpﬁengﬂgeraﬁpp'fF 27.
The non-invertingyj . )zof the two anplifiers 27, 28 are connected to
t he base of the gt?ﬁﬁéﬁéﬁ%? EQa. By appropriately dinmensioning the

resistors 30. 31 andrhBengdRagaib5%ie3: 932onkiELbONR! g CULFOLL!f equency of

the main anplifier can be adapted selectively to'the”ffequency f[err] of

the useful signabucbbesively connected operational amplifiers 27, 28,
the inverting input (-) of the one amplifier 27 being
connected to the connection pdint 26 of the coupling
capacitors 25a, 25b to 25n. The output of the amplifier
27 is connected to the inverting input (-) of the other
amplifier 28 §ia a coupling capacitor 29, the output of
the amplifier 28 forming the output 10 of the main
amplifier 9. The amplifiers 27, 28 comprise negative
feedback via resistors 30, 31, one capacitor 32 being
connected in parallel to the resistor 30 of the.one
amplifier 27. The non-inverting inputs (+) of the two
'amplifiers 27, 28 are connected to the base of the
transistor 19a. By appropriately dimensioning the
resistors 30, 31 and the capacitors 29, 32, the lower
cut-off frequency of the main amplifier can be adapted
selectively to the frequency £, of the useful signal
Uy-

In Fig. 5, the electronic element groups forming

the main amplifier 9 and the threshold value generator
12, respectively, are each surrounded by dot-and-dash

lines.

From the input 11 of the threshold value generator

- 11 -



In Fig. 5, the electronic elenent groups formng the main anplifier 9 and
the thréshol'd val ue generator 12, respectively, are each surrounded by
dot - and- dash li nes. Fromthe input 11 of the threshold val ue

gener at or 12, a series arrangenent of a diode 35 and a
resistor 36 is connected to ground. The connection point 37 between the
cat hode of diode 35 and the resistor 36 is connected to the base of a pnp
transistor 38 the emtter resistor 39 of which is connected to the
positive supply voltage Uerr], and the collector resistor 40 of which is

connected to ground. Between the | éﬁt 11_of the_threshol d val ue generator
12 and the col IERtR SFT+R FRARIHRRREQF %gil%fi?/o?f?aﬂédo?v’r”%%s‘:‘?%

d which f 47 h
Connocti on poi nt 386 0 CTRREEEY (ErRetid: AhE Mom et ettt To gr ound.

A further  capachlop. 48 Lo CONECIETE 0 g@g%fa{&mms%ﬁ%ﬁ%%ghe

transi stor e connec |0n por n resi s orns t he

out put 16 of the %fﬁ édtov%gepgggeéﬁté)a%xyep | s £ tihe vari abl e

threshol d val ue produced I n eac aptatlon to the power

of the (nost pOV\@rﬁi@éér“ﬁé@i‘étéﬁ%@'ofJ[xﬂE:[&hais Rebritectdl B tdHe
respectively. t he above-nenti oned types of nodul ation, preferably

t he ASK- OOSK mcgbkb@itwel§up§wl,v¢1@ag§em\y,e8an@fthélf<f@1m1cw Sﬁeé)ﬁgtk@ﬁes

are emtted by an infrared transmtter (not illustrated) in per se

conventi onal 40 of which is connected to ground. Between the input
11 of the threshold value generator 12 and the
collector of the pnp transistor 38, a voltage divider
is arranged which is formed by two resistors 44 and 45,
a capacitor 47 at the cohnection point 46 of the two
resistors 44, 45 being connected to ground. A further
capacitor 48 is connected to ground from the collector
of the transistor 38. The connection point 46 of the
resistors 44, 45 forms the output 16 of the threshold
value generator which will have the variable threshold
value Ugqp produced in each case in adaptation to the
power of the (most powerful) useful signal Ug at point
10, or 11, respectively.

Of the above-mentioned types of modulation,
preferably the ASK-OOSK modulation is used, i.e. series
of infrared pulse packages are emitted by an infrared
transmitter (not illustrated) in per se conventional
manner, the infrared pulse packages being converted
into electrical pulses by the photodiodes 5a, 5b to 5n
and occurring on the output 10 (11) as signal Ug.

In its resting state, i.e. if no pulses occur,

- 12 -



manner, the infrared pul se packages being converted into electrical pulses
by the photodi odes 5a, 5b to 5n and occurring on the output 10 (11) as
signal Uerr]. Inits resting state, i.e. if no pul ses occur,

- 12 - transistor 38 carries a |low collector no-signal current
whi ch causes charging of the condensor 47 to a voltage of approximtely
hal f the supply voltage Uerr]. The working point of the transistor 38 is
adj usted such that the capacitor 48 likewise will be charged to a value
of approximately half the supply voltage Uerr]. I f pul ses occur, the
transistor 38 will be, conpletely blocked at each pulse for the duration of
the pul se, i.e. BFRALPERT t 3F sCATT LAY QSl%WI?0%%ecg?§c%%r%bﬂnﬂhr?ﬂﬁr?ﬂFs

iod of ti d, re-charged _durjng t | . lecting th
Vel ues of the MESHER GrRaES Ao R HORARRET T of L 9. = 8oL F2aeu |

then b I bl l ne. -1 th d ' d

ol Se pause,  thboeprEatacety e EErERE FERTy RErENR GBunalB conar gi ng
th it : ti , ' dt
he poak val ue. USrE 70 FoHAC TRt A e ap EBEGF HITLY, adfuBbeaCBRERTRON, 1€

data signal Uergl,sogs & aéﬂéfnlé‘elmﬁggé%%ﬁ‘%éhéﬁéPQJgg vl ye

voltage Uerr] in the desited ratio, as een I ndi cated ove. The

vol tage occurri ngaDie &€ &'ﬂ)}?ﬁ&cﬁﬁa@él?rhéﬁfetﬁé s@ppIPSvolrdgeafif,er three
e

pul ses, is proportional to
. If pulses occur, the transistor 38 will be

completely blocked at each pulse for the duration of
the pulse, i.e. the capacitors 47 and 48 will be
discharged during this period of time and re-charged
during the pulse pauses. By selecting the values of the
resistors 36, 44 and 45 and the capacitors 47, 48, it
will then be possible to determine, in dependence on
the pulse duration and pulse pause, the appropriate
time constants for charging and discharging the
capacitors 47, 48, or the voltages, respectively, which
correspond to the peak value Usp, or to the mean value
Umw. respectively, of the data signal Ug so as to
determine therefrom the threshold value voltage Ug.h in
the desired ratio, as has been indicated above.

The voltage occurring on the diode 35 after several
pulses, e.g. after three'pulses, is proportional to the
rectified value, or mean value Uyw: respectively, of
the data signal Ug, whereas the voltage occurring on
the capacitor 48 will be proportional to the peak value
USp of the data signal Ug. Via the resistors 44 and 45,

each one of both voltage values will be integrated at
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rectified value, or nean value Uerr], respectively, of the data signal

U err], wheréas the voltage occurring on the capacitor 48 will be
proportional to the peak value Uerr] of the data signal Uerr]. Via the
resistors 44 and 45, each one of both voltage values will be integrated at
- 13 - their common capacitor 47, i.e. at the ratio of the

val ues of the resistors 44 and 45. To obtain the desired ratio of, e.qg.
1: 2, between the peak value Uerr] and the nean value UMy, the val ue of
the resistor 44 wll be chosen to be twice as high as the value of the
resistor 45. O course, also other ratios may be obtained by appropriately
di mensi oni ng t he Fhaintepmmon £aperifqr A%0 b@E n@thddg Watip akehe
potentionmeter instead of the two resistors 44, 45, for continuously

adj usting the thrEsHEY oIt VRIEEY &4 12¢kidet iTRISPEaAR idisati on to

the peak val ue Lﬂéggifed ratio of, e.g. 1:2, between the peak value Usp

and the mean value Uyy, the value of the resistor 44
will be chosen to be twice as high as the value of the
resistor 45. Of course, also other ratios may be
obtained by appropriately dimensioning the resistors
44, 45, it also being possible to use a potentiometer
instead of the two resistors 44, 45, for continuously
adjusting the threshold value voltage Ug.p selectively

in relation to the peak wvalue Usp-
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- 14 - C ai ns: 1. A data receiver circuit for infrared
signals conprising several infrared detectors (5a, 5b to 5n) the signals
of which are supplied to a summng circuit (7), to increase the useful
power while suppressing interfering signals, characterized in that severa
I nput circuits, each having an infrared detector (5a, 5b to 5n) and an
associ ated separate anplifier (6a, 6b to 6n), are provided, and these
input circuits are connected in parallel to the sumring circuit (7). 2.
A data receiver circuit according to claiml1l, characterized in that the
output (8) of the. summng circuit (7) is connected to the input (13) of a
conparator (14) £k81BERer input (15) of which is connected to the: output
(16) of a threshold value generator (12), the input (11) of which is
connected to the output (8) of the summing circuit (7).

1. A data receiver circuit for infrared signals
comprising several infrared detectors (5a, 5b to 5n)
the signals of which are supplied to a summing circuit
(7), to increase the useful power while suppressing
interfering signals, characterized in that several
input circuits, each having an infrared detector (5a,
5b to 5n) and an associated separate amplifier (6a, 6b
to 6n), are provided, and these input circuits are

connected in parallel to the summing circuit (7).

2. A data receiver circuit according to claim 1,
characterized in that the output (8) of the summing
circuit (7) is connected to the input (13) of a
comparator (14) the other input (15) of which is
connected to the output (16) of a threshold value
generator (12), the input (11) of which is connected to

the output (8) of the summing circuit (7).

3. A data receiver circuit according to claim 2,
characterized in that a main amplifier (9) is provided
between the output (8) of the summing circuit (7) and
the one input (13) of the comparator (14) as well as
the input (11) of the threshold value generator (12).

'

4. A data receiver circuit according to claim 2 or 3,

mwwmw - i




3. A data receiver circuit according to claim2, characterized in that a
nain anplifier (9) is provided between the output (8) of the summ ng
circuit (7) and the one input (13) of the conparator (14) as well as the
i nput (11) of the threshold value generator (12). 4. A data receiver
circuit according to claim2 or 3, characterized in that, by
rectifying and snmoothing the output signal (Uerr]) of the summng circuit
(7) and, optionally, of the main anplifier (9), the threshold val ue
generator (12) forns a sum of the peak value (Uerr]) and the nmean val ue
(UMv) of this 5| err re-determned ratiQ, which sumis

U
delivered as a PE? 5 Hlﬁgpu sFBﬁEP PU[EFFf}fX%n9h§n9uFEBPtPEE$ shet he

t hreshol d val ue dat a,receiver C|r ccordi ng

to any one of cgﬁlergtsﬁggﬁE)éHﬁ a8FeFP?eﬁuWWlPﬁaFlfﬁﬁlﬁnﬁ rfﬁﬁ s (6a, 6b
Lo 6m) of the ingdl;ehbiltsodr enkl #lshSLitb1: BIBE Ibe! SchdRy 18Ro1G 19M)-

6. A data receiv circurf acc |ng y oné o tla

characterized inggh n 7} SoEO d hy, citors

(25a, 25b to 25nyE aﬁléﬁﬁg?ggggngég? gsto téeg?gsggc§ﬁ§e é%%|l%?§§ out put

on the one hand, (gpd)tana ERENRBaAOPARGE QOPP! BE tREY sigRalhguglhen Band.
pre-determined ratio, which sum is delivered as a

threshold value signal (Uggp) at the output (11) of the

threshold value generator (12).

5. A data receiver circuit according to any one of
claims 1 to 4, characterized in that the amplifiers
(éa, 6b to é6n) of the input circuits are transistor

amplifiers (19a, 19b to 19n).

6. A data receiver circuit according to any one of
claims 1 to 5, characterized in that the summing
circuit (7) is formed with capacitors (25a, 25b to 25n)
which are connected to the respective amplifier output,
on the one hand, and to a common connection point (26),

on the other hand.

7. A data receiver circuit according to any one of
claims 1 to 6, characterized in that the infrared
detectors are photodiodes (5a, 5b to 5n) which are
connected in parallel to the emitter resistors (18a,

18b to 18n) of transistors (19a, 19b to 19n).

g



7. A data receiver circuit according to any one of <clains 1 to 6,. :
characterized in that the infrared detectors are photodi odes (5a, 5b to
5n) which are connected in parallel to the emtter resistors (18a, 18b to
18n) of transistors (19a, 19b to 19n). 8. A data receive
circuit according to claim6 and 7, characterized in that the capacitors
(25a, 25b to 25n) of the sunmng circuit (7) are connected to the
collector resistors (24a, 24b to 24n) of the transistors (19a, 19b to
19n). 9. A data receiver circuit according to any one of <clains 4 to
8, characterized _in that  the inpuyt (11) of the threshold val ue generator
(12) is connected-to Hyakhd Rﬁ‘%’é’edicdd%:‘{lﬁ)a%d&%&%ﬁi@%@ and ahged
in series, that e._connection i nt 7) between the _diode (35) and the
resistor (36) i scc%r]fﬁecc eéf&ztegoﬁﬁ‘g%%&%’(% CRRASHOTS or25838)2 b tthiddn)a
capaci tor (48 AL : . (M err of the supplied out put

p (48) %&ch@gs%mﬁu?@?$?¥%%ﬁ%;(yg.aﬂg qgﬁnqﬁ%eiﬁ%&

signal of the sunm ng circul ti-onal & anplifier

(9) is connectedcoan@deiat radiw ﬁgga%iszo_rto( 40y $ecpected to the
r y

di ode (35), or to the capacitor 8)(, spectively, ‘to obtain the
respective threskebésiaitess( YUnoa!,] hov @A 19el)t.age divider circuit (44,

45) .
9. A data receiver circuit according to any one of
claims 4 to 8, characterized in that the input (11) of
the threshold value generator (12) is connected to
ground via a diode (35) and a resistor (36) arranged in
series, that the connection point (37) between the
diode (35) and the resistor (36) is connected to the
base of a transistor (38) to which a capacitor (48)
storing the peak value (Usp) of the supplied output
signal of the summing circuit (7), and, optionaily, of
the main amplifier (9) is connected, and that a further
capacitor (47) is connected to the diode (35), or to
the capacitor (48), respectively, to obtain the
respective threshold value (Ug.n) via a voltage divider

circuit (44, 45).
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