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a1 " RCA 82,311 DI G TAL ENVELCPE' DETECTI ON @Ak Fldd

I nvent i on reI ates to a eircuit for detectingthe presence of an infrared
(1 R) carrier “signal. Tel évision receivers with renote control are 5
becdging increasingly popular. The remofle control hand unit endffAesB82nill
usef to control the operation of the tel evision receiver and other

attachnents - such as a_VCR -_without having to get up and touch the
CTUAL, BURLOPRo DFEGY

instrument. | n one remPE&G rgo@ REUITand 10 unit
transmts nessages to thﬁigvihQEhtgaﬁn&ﬂlatbgetboﬁnbﬁkdﬂﬂﬂﬂfﬁﬁ\Géﬁﬁﬁﬁﬁ

an infrared (LR carrier signal ed freguency of_  56.875 KHz and
a period of % ??u’s‘) ’gﬂf? &é‘(r)e %{ﬂﬂﬁy]s'ed of a MARK (a
burst of | R at Ieast 4Tenébisaonnm‘ece1mrsnwi&h rémoa:e m)xtmlsmﬁz (an

Dara b > | TrbSomiad petdds 2SI oBlIEL. ol rim R s bl o g
hets

the subject- cnniheemb%agetpe yserVer, coutredc the operagicoviei
speci fying:t @ef&fﬁ*oﬁ“?&&é%}eﬁroaha Qgerpﬁﬁ:ftﬁbﬁﬁ{éntfsou SiRh % tdeaycr -

| ogi cal conpl e bi,ts. A logical "zero"
and a | ogi'calwitheut; hagipgite SRt HP &pdcEOUSB,fhe: |iH§tFI‘|’§‘9 *SYNC pul ses
of const ant, 0.5 s durghlgﬁe E§m°eéampleys¢ehggtmd remote’ dbntnblchame

“"one" arg.respegtivel ' res t f t -
signal fH-a Foﬁrﬁgsﬁgﬁ sig%% %& \%‘gnt}? Z’:S?R?C% (3:2;.“ glr nce
;he gonggegenfonm efesucdessibetbursassoftaanimftaaad.dmRMnaangﬁErare of a
i xe th n I r '
éov is sensed"glgéil 8& gxggsgggahgﬁcﬁ%?dég B%yfc |ng o? tﬂd]e
carrier SIgna@fcbﬂpﬁlEDGrQHQGQnﬂﬁvéﬂ§)Gf dng AR MeSSAESs iLfy compargd Rt
detection (i. d%@ﬁ&fee 8k TRe LR %ra@:em BdNYiBecoid dlewylisg and -

message deco I ng. resent invention is directed to a circuit, 35 r
detect|rkﬁthed%¥%§éﬁ6évoﬂ FRGCFR‘EErPP§Pn€ﬁv€ﬁo&§ or 4 ms), and a syd
. pulse (0.5 ms of IR) followed by 24 DATA bits. The DATA

' * bits, in turn, consist of a 4 PREAMBLE bits indicating the
subject of the message (e.g., VCR, TV, etc.), then 8
o COMMAND bits specifying the actual function to be
20 performed, followed by the logical complement of the 4
' PREAMBLE and 8 COMMAND bits. A logical "zero" and a
logical "one" is encoded in the spaces separating the IR
. SYNC pulses of-consfant, 0.5 ms duration. For example, a
. _ ~ logical "zero" and a logical. "one" are respectively
) 25 represented by the absence of the IR carrier signal for a
| - period of 2 ms and 1 ms between consecutive SYNC pulses.
- Since the-complement of every data bit is also transmitted,
all messages are of a fixed, 56.5 ms duration{. '
In the television receiver, the IR carrier signal
30 = is sensed, amplified, band-passed and decoded. The
| decbding of the IR;carrierisignal comprises three levels
- of signal processing - envelope'détectiqn (i.e., detection.
of the IR carrier bursts), bit decoding and message
decoding. The present invention is dirécted to a circuit
35 for detecting the presence of the IR carrier envelope.



- 21 - RCA 82,311 This i-nvention is set out in general terns
in the appended clains. More specifically, in an enmbddi nent of the

i nventi on. descri bed. bel ow, an envel ope detection circuit is prOV| ‘ded whi ch
includes first and second counters whigh are both clocked arcacs@,311 5‘;

f,our - m cr osecond |nte IJ%E LS nd _count er e co Ied to
i'he detected 5 Em?ﬁscar r etfr Jnsﬁ'g?ﬁa %3& gﬁ'htg S"t f*'(-? 21&
signal is hhghaPHﬁB edowlaimspec More speciifically, a:ﬂ&re(nnhbdmeﬁters

count up -t Gofli {her eAvefeonN Al ry PRdr S | chever
counter firs}y reach esel ts. gggar |mta b're'él.?gisagxe %’e coﬁljet ercst“'L Zhd al so

sets or resetECULEsEE Proy [fé-rﬁtaﬁ!'lsi fSeqend spunters

![Edl cati Ing wﬁtbcmrasepbothoclabkedfﬁ.k,oé bhegégfrf-ﬁit%er tln-@é’i:f Egu" of -
e envel o i, _then provided to.the nex age for

and rressaggﬁ?iéecﬂdy%té L*'ﬁl %ﬁégﬁﬂAﬁPH&ge -§sare coupled tg

sohema ¢ blek. d[&gcanr&eransémﬂ.opaddebantl whempmwwedte@@irgiﬁl%

Wi th the prgseiidRn “eQﬁ&O“lo@“drEFgé@E?vt%l nd Phal &4 %t%u %%%c%n%grans

associated wth the FIGJRE 1 enve etlonapa
Referring tPUNeexE ‘?L°“¥‘ﬁe“8et-90tiéﬁ erenk dpsn-ggagn@ URPeCoﬂMmg efg.

bursts of - fg8 xa f1e€pLeWHichevet, cotintap! EséstOr&aeheE 488 uppr GakIyIal S
of a two-input co%a\gﬁt% 20 of . the sub ipenve ope defection apparatUs 10

~ in the man %lmter‘f’hea E SPt§0°irs resetsy respestas
thresiol d datedgroran énvelepevstatys ﬂzip flépbindicakring QPEI sTe‘ﬁcTehe
second i np ' of ‘£h o) he t put orrparator
20 is appli Lttod:[ H%%?é #e&oé @%ﬁf‘églan%g?nSi gﬂgtg gpgg F# ?‘ ' The

conpar at or ePVeHAPS Stﬁ%‘éﬁpfbm nEdep bis ahhenvprom.ded to4ehea nexith stage

inverted v@gJse id m{deqﬁeggagéoaéggdiﬁg the enable or toggle input of a

5-stage- counter 50. e corrpar ator 20_Serves to convert the detected input
| R IN THE DRAWINGS:
15 - : FIGURE 1 is the schematic block diagram of an

-envelope detection apparatus in accordance with the present
invention; and. - '
: FIGURES 2 and 3 are the timing diagrams assoc1ated
with the FIGURE 1 envelope detection apparatus.
20 Referring to FIGURE 1, the detected IR carrier
signal a, cons1st1ng of bursts of fixed -frequency 51gna1 1s
applied to one of the input terminals of a two-input
comparator 20 of the subject envelope detection apparatus
10 in the manner shown in FIGURE 1. The comparator 20 is
25 arranged as a threshold detector. A fixed voltage (e.g.,
1.6 volts) is applied to the second input terminal of the
comparator 20. The output B of the comparator 20 is
applied to the enable or toggle input of a 4-stage counter
30.' The comparator output B is complemented by an inverter
30 40, and the inverted value B thereof is provided to the
' enable or toggle input of a 5-stage counter 50. The -
comparator 20 serves ‘to convert the detected input IR
carrier signal to a bilevel signal having logic levels
suitable for energizzng the counters 30 and 50.
35 It is noted that the values B, C, D, etc., on the
respective interconnecting lines_in EIGURE 1 are



carrler signal to a bilevel signal having logic:levels suitable for

energi zing the counters 30 and 50. 35 , ' 1t is noted that the
val ues. B C, D, etc., on the respectlve_gnterconnectlng l'ines igek! §9RE1 1
are wz-3- RCA 82, 311 represented by the correspondlng
mave#orns B, C D etc., in FIGURES 2 and 3. A clock signal C, having a

frequency of é%anaed Bypeneodoﬁfeépaﬁding wavekepnd By e,cbockeeignal 5
‘generator 62 and f@@&gﬁd to g cl ock 1 nputs of both the counters 30 and
50.  The court®rE d2580dnt the clock pul ses when the detected IR

carrier. 5|gnal ‘B i's respeclock| gighapht, ahadvihgvwi, frequancipeofe2B0f KHm t he

timng di agr amgl p ELOHES,E 8s7 1dOovetoned by AL LTSNS HRS! OCK

frequency used Tnt PTcll e I MEN WhICh"TS about 4
tines theScarg¢@¢r4t@qUé&cqn@faﬁnlged t@tthelclopklinpuappafehothothhose

skilled in tt@b&ﬁtefaaéoaaadosaer fﬁ@céoﬁﬁ€8P§”§U HB4 56 Ha6ft EﬁQVbﬂéék

that it is ag.sujtable carrier freguency. 4- st age

counter 30 cdPidises w#eq.ttgpd$t%$§e@21quar§Beﬁna gﬂaloﬁnéﬁted together i
series to1%Nfespé¢eﬂwenyy"ﬂighﬂean@htrbwdevebocanabeoséeutfﬁomnahefor 8

cl ock pulses currl uring, n_s Bis 20 hi gh. The

5- st'age count é#?g %m%th§e§%§ﬂ€3¥hg §%§p33ed of five fllg fl ops 52,

54, 56, BB and 60 connekleuou@heehe cloek freguenavteusedfbnnthiisup-counter,

whi ch develo r{yd6 oggu u
gnéﬁgg £§§$ ég ig 2§b°ﬁﬁzpvﬁ§féh Eé EB?HQ §ULipgds

peri ods when. I OUS I ndi cat ed,

qégh of the 4t%%a@%r 5f§?%3%n%$uﬂfe5§ 895 afdz bo hﬁswibl @naPEATERt| t s
3péctive upgsrehode tseflBedridbehel are tﬁa@rﬂﬂycéﬁhéﬁ @ﬂé@ktfﬁeQﬁéhc?nd

agggazsbﬁgzn'ras%ztd SRRV IRPSCPORE s 15 S BLifaBle'RELEEREL bEERS
15. carrier frequency.
The 4~-stage counter 30 consists of 4 flip flops
1 32 34, 36 and 38 connected together in series to form a
frequency dlvider which develops an output signal for 8
.~ clock pulses occurring during periods when signal B is
20 high. The 5-stage counter 50, on the other hand, is
 composed of five flip flops 52, 54, 56, 58 and 60 connected
to each other in cascade to form an upfcounter, which
develops an output signal for 16 clock pulses occurring
-_durzng periods when 51gna1 B is "low". '
L\\j .25 ~ As previously indicated, each of the 4- stage and .
5-stage counters 30 and 50 has to count up to its respective
' upper limit of 8 or 16 before it produces an'output'signal
‘and resets both itself and the other counter. The choice of
_ " the upper limits depends upon a number of'cOnsiderations'-
30ﬂ"sdch as'the'duty cycle'of the IR carrier signal,_the noise-
. '1mmunity, the response time and the ease of 1mplementatlon.
The selected values of the’ upper limits of 8 and
16 for the respective counters 30 and 50 reflect the 50%
duty cycle of the IR carrier signal, the desired tradeoff '
35 between the noise immunity and the speed for this
o particular application, and a relatlvely stralght -forward
ﬂ'flmplementatlon of the logic. o
The outputs D and E.of the respective counters 30
and 50 are applied te the set and reset inputs of an



30 such as the duty cycle of the:IR carrier signal, the noise imunity, !
the response tine and the ease of inplenentation. Thezéelécted val ues of

the upper limts of 8 and 16 for the regpective counters 3G (#%Kb erct

. the 50% duty cycle of the IR carrier signal, the desired tra eo

bgt ween the noise imunity and the speed for this particular appllcatlon

and a rel atemeéYoper atgbus| osedyteset @Iﬁth Flioph ™. tmhérpg'll'ﬁe o%t?&'tﬂ)u'[ S

D and E of 3PeFﬁgsEgg£|§e180¥&58r583%faQ% gtﬁﬁgﬁﬁgplleﬁ to e set and

reset inputs o .
set/reset - fYhjpgh! opthe. enménpehstamlﬁutfll:bpofﬂtdpe ACagrddigesd Iaaa.oaﬁc:afl t he

4-stage coumf;ghﬁoaaosﬁs Bugput rtae.-mﬁml [pe %‘l‘z%bwfﬂ tbﬁ,efd:féo»{ ces a

Iog|cal "hi gh; LS output term nal 80, as s wavef orm Fin

FI GURE 2 %ﬂ?h@ IGVREr 2hanfn therohapgy EhGFI loaiput B off dhes0 of

t he 5- stagelmﬂnfbipsﬁlgpeso" blfghhe shetagéek:@}aeécgtxatsms ddéso "{H "70th
roduces a t na as i ndi.cate e

|pl ne-F in I#%Ié?{’%e Jiﬁx'\/ s€lehd fﬁ!? géol’t SEPEHF e5f & I}é’gé'r?\?e"'l EYt at us

flip flop 7nijthenhvygtputrterminal BOspest indigated byt ithe tlimepEesance and

absence of ghgygietgcted IR carrier envel ope - dependi ng upon whet her the
4-stage counter 30 or the 5-stage counter 50 first reaches its respective

upper 49 it 15  of Bhs. 1Gh€|°EtPuF|P§tthévépﬂﬁé°@ﬁ sratus flgpalflep t he
out put " conrerti®nchiylr & . "Euwvhergaggecwﬁeagyeﬁnga@thnkquﬁpunters 30

d d 16, baqth th t _
feset to abianeics ‘PaePeReRiPE the \detacssd TRoGATELE O HRIBE are
reset by'611dnpﬁmdlmgseponnghaEhes thecénsitagengouhtart 8@ ioapheOR gate 100;"
and a. Dtyee-éér fé&@n ddP- 50 TRE QY EHEctheig;Q g%(;?'éc%weh%pg%w“ﬂ&e

and 50 are eg |ed to 1e respective |nE
15 L.e., first develops an output s1gnal on the

output connectlons D or E). _ :
~ Furthermore, whenever one of the counters 30 and
50 reaches its. designated upper limit of 8 or 16, both the
counters are reset to an initial or. zero condition. The
20 counters 30 and 50 are reset by a counter resetting means.
' 90 consisting of a two-input OR gate 100 and a D-type flip
flop 110. The output lines D and E of the counters 30 and
50 are applied to the respective'inputs:of the two-input OR
gate 100. " The OR gate 100 produees'a logical "high'" on its
25 output llne G whenever either the 1nput llne D or the input KJ“J
- line E is "high". The ~output of the OR gate 100 is '
- provided to the D-input terminal of the reset flip flip 110
which is clocked at 4 us interval. by the clock 51gnal C.
. The clock 51gna1 C is complemented by an 1nverter 120, and -
30 the inverted value C thereof is applied to the clock input
of the reset flip flop 110. Resetting of_the_cgunters 30
and 50 thus occurs on the falling edge of the clock signal,
while the counting occurs on its rlslng edge.
. The reset pulse on. the output- llne H of the D-type
35 flip flop 110 resets both the counters 30 and 50, including
“the respectlve output lines D and E, to zero. As soon as
the reset pulse is removed, the counters 30 and 50 resume
counting when_they are enabled.




gate 100. The OR gate 100 produces a logical "“high" on its 25 out put

i ne G whenever either the input line Dor the input line Eis "high". The

output- of the OR gate 100 is provided.tggthe D-input tern1n% lea0fgot A 11 eset

Flipyflip 110 which is clocked at 4 us interval by the clock signa The
clgck™signal Cis conplenented by an inverter 120, and 30 the inverted

value C thereof is apphl ed parhlechhfcknenBltptl e thasehvillopel lstatind

Resetting of ‘the coun ers hys..qgccurs on.the falling of__t he
cl ock signal £limi EtoPhd0cEaREi ! 31696ur§néﬁ°PF§nﬁl§Pﬁg PE& gnc?hggsgigtlﬁulse
on tthe Oug 8U&ai:rm8rHeﬁirFuggeD maﬁ ghe 4I-islt|agfe| epuhterr eeemunmshEet he -
counters a ncl udi e, pespectiy in 0 zero.
As soon as tﬁi°Fg PiﬁGFSe Bgannﬁbg -oppke ogﬁt %hn%ﬁ %% %@%Eﬁ%
count|n95mhedetbetedrERenahkeér 51gn§l is "high", it 1nR@AaggyB$@kﬁ§ is .
‘noted that tﬁép?ﬂk@ﬂ%tgﬁ HEESEFEEOB? %h%t%§r@1bE Eﬁ%ﬁaioc&0%§ ut oMY’ 4

i ndi cating t presence

carrier envel ope st
counter 30 cuven{é-. G-@Ié@kspﬁlééstS'NEG eREPESy négﬁhgﬁ t he
5 detect EdtbRgea"hhgh"S haaahrus-e itheh'outiptut! F bfalﬂhse mmogmmm ely

out put i ne BLP EhePcainrBront aBostonfyit dhe' ifrd GideReal I of The

envelopmostaFmGUREla flop 70 "high", as shown in the tining diagramin 10

FILGURE 2. When the defgehedpeRdeiiidee: %hgg,aim%f eved. id xemg@kq&
about the.sane tine, 1.6 app rOX|nat : for the out of the
5- st age counaésOSGLakGSgébOMtgl’ﬁ?he Samer é'é-@lertﬁeeout PP HOXI MY %pe

&h'@)“'s flip ﬁéh folrORNE0 cup |t0‘ﬁ oﬁ‘.t W@@%sﬂ&ﬁcmwswlmwar ance of
tcoﬁn?g eggegaglg er at SI @Igilzoézl{1 ) I‘é:é’éﬁ( ﬁq:ga e x%e]{bga rese%}ﬁﬁ? ﬁ}ﬁge
enveIOpesstatuspfnopto "low" thereby 1nd1cat1ng the disappearance of
- the detected IR carrier 51gnal This is so because |
-although the 5-stage counter 50 has to count 16 clock
“pulses (1nstead of 8) to reset the envelope status flip
: eflop 70, it counts continuously in the manner 111ustrated
20 ° in FIGURE 3, since the input B to the enable gate of the
counter 50 is'continuously "high" (as compared to being
high only half the time when the detected IR signal is
present).
‘Thus, it takes about the same amount of time for
i \‘I 25 'the envelope detection apparatus 10 to respond to the
o  presence of the detected IR carrier signal, as it takes the
subject appatatus to respond to the absence thereof.
Once the output of the envelope status flip flop
70 goes "high", it remains continuously in the “high" or
30 set condition while the detected IR carrier signal is
present. The 4-stage counter 30 consistently develops an
‘output signal before the-s-stage counter 50 as long as the
detected IR carrier signal is present, thereby preventing
. the counter 50 from resetting the envelope status flip flop
35 70. | |
' The opposite is true when the detected IR carrier
signal is absent. The 5-stage counter 50 consistently
reaches the count of 16 before the 4-stage counter reaches



flop 70, it counts continuously-in-.the manner illustrated 20 in FIGURE 3,
since the input Bto the enable gate of the counter 50 is continudusly
"high" (as conpared to being high only_d&alf the time when k?g _Egt g%edv | R-
signal is - - present). Thus, it takes about the sanme amount of {THE for\gﬁ
the envel ope deteéection apparatus ‘10 to respond to the presence of the

detect ed | Rheacoueit B giAllomp ds W%ﬁé@té&bmceaffpéfasﬂg?a@- ;gspon’d to
I []

t he absenc reof . e the output of_ the envel ope status op 70
goes "hi gthtslg?l r'ekaﬂe%%go j%’lLﬁﬂ}g}l{-SFIi‘ r‘?cﬁ he® "Eﬁ%‘ﬁegB?‘iB@mms‘é?t BRI ti on
while the tbeeenyeloRec®mbatus silgimlfliop fIesent. The 4-stage counter 30
consistently devel o utniH: &i gnal f e 5-stage counter 50 as

| ong ag the detect eggr%l}ggr"%;%%oﬁ gérg%%é]nte,é\’%%%%y&ﬁgﬁegﬁ?flng t he
counteP 503PP8KATuSe1l of EFHEURR di ire neasible iypithopt depaztinghe '
opposi t e i frbomueheheeoble cletter! et REAARInSigwal #6r a@f%ﬂéle ThgeS-stage
count er SOigoBgiszgtigatl)‘: reziches the count of 16 bef ore the 4-stage counter

- reaches ®6t e to eliminate one;flip, rRtagestremeeacht €

det ect ed | BheacountesisgBsl and &0sernd ienay the combigitSPiald Dbgyent ed

Lo ot og8:80 SRLE028ptiib i ok Wk S St LPALEHRET: 1 e

depart¥ng FPBRLERE ¥eapk the Kespegtdste ihighestbrpossiblexcomt, oft7i s
possible tpicel natg ana filsi R.if.ledn 139 frqm Of é}ge &]ﬁﬁ f and
50, and to usehtﬁe f_gnbi nat %ﬁal 'ﬁ%%ie% (ﬁ%)éﬂ} rfﬁ??fh?n%i AT%I%L%‘%_ %at es)
to detect hWABh*thHe T8 SBYGHPREs S t LSRR 1TV Ca Prsthepsseble
count of 7ofiresetldépenddnd5upione whethkll)the Wigighthacdugh@stsgoypt is  §
reached, t enygl, 0§ LS by i JoR 70.can e then set or reset
dependi ng ﬁﬁg;%n %ﬁsw{gt hg‘r’ﬁil%!" ﬁibgrjlﬁ{:sc?u%teg%r{f% d‘rq:s' highest count.

15 Simultaneously, both counters 30 and 50 can be reset to

zero. B : , ' e _

In addition, other known threshold -detectors may

be implemented in the place of the comparator 20 and the
_ resetting flip flop 110 may be replaced, for example, by a
20 delay stage, etc. : '

¥
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the "l ow' counter 50 first reaches its.highest :count. 15 - Sinultaneously,
both counters 30 and 50 can be reset. to zero.- In addition, other known
threshol:d-defectors may be inplemented mithe place of the RFdBAL3E120
and Whe resetting flip flop 110 may be replaced, for exanple, by a 20
defay stage, _etc. -7- - RCA 82,311 CLAIMS: 1. Digital
S|gnal[N(MXEE%Fﬂﬁapparatus for detectlng the presence of a carrier signa

occurring.at.a given i(eqpggiyalssidnailyplodesiaians b Hpausit for S

“conpri sing 0 ulsed cla si gnal. Qccurri a rate ichis
e £ B BRLEERaCknd, BYeRRfR) 8E o) chite¥ QidA{Y Aledt g AT ST
said clock pmi%en ﬁnequeacy,caandeslgn@dapnaceaaiﬁq ‘appRratus st countlng
means 1 ggléfn pper limt; second means for counting said clock

en Sal

pul ses carrrer signal is "low'; ‘said second counting means having .
a different upper |indtSoHE&RsOfespbHIBed Cdogk Fkgnak QERNERLRGAELANt | ng

15 nmeans ff)étéeﬁ'ﬁiéh' D8 greaitdPahahepr esii@idare idr é‘ﬁ;ﬁw PPguéhceai d
carrier signal; said ﬁﬂvekog ﬁﬁen%ratln ans 4£Hté;Qék; rst nd_a
“second . out put - dependi F4FEFoReRRE: FOF 53 0 ¢ ot Png
means first sa&bdhearrierrsignali ie uhnghwllsa;defxréﬁ)countlng meamsns for
AresettlrE)txﬁgbfg%-%hduﬁgggtigﬂlgeans to zero whenever either one of said
chés -

counting means T'é S respective upper limt. 2. The digital signal
processi ng appar at us- ascqadumeanSnfgracwmgtmngwaaidunkqurnnlsﬁﬁuﬁhﬁg

means 25 COiPid SEarRit’ SioRhur 8kl ol T ldal d ISR UG OFhg GpekRET [N
. series as an up:counter; whérei'n the fi.rst one
_iﬂ\/ hav1ng a. dlfferent upper limit; .
_ _ means responsive to said first and second counting
15 means for generating a signal representative of the
envelope of said carrier signal; said envelope generating
means producing a first and a second output depending upon
~ vwhether said first or said second counting means first
.reaches its respective upper limit; and
20 means for resetting both of said countlng means to
| zero whenever either one of said counting means reaches its

respective upper limit.

| 2. The digital signal processing apparatus as
_ - defined in Claim 1,whereih said first counting means
~ 25--'cemprisee a first plurality of flip flops connected
' together in series as an up-counter; wherein the first one
of said first plurality:oﬂ,flip flops is a toggle flip flop
- with said carrier signal applied to the toggle input of :
. -said toggle flip flop and said clock signal applied to the
30 clock input thereof; the output of the last one of said
| flip flops being coupled to the respective inputs of said
' envelope generating means and said resetting means.
' 3. The digital signal processing apparatus as
~defined in Claim 1 or 2 wherein said second counting means
35 comprises a second plurality of flip flops connected to
| each other in series-as an up-counter; wherein the first
one of said second plurality of flip flops is a toggle flip

% € L M § =x




of said first plurality of ftipflops is.a toggle flip flop with
sai dcarrier signal applied to the:toggle input of said toggle flip flop and
sai d cl.ock signal applied to the 30 cBock input thereof; the RGA'RR,3¥1
the last one of said flip flops being coupled to the respective inputs ofi
sdi d envel ope generajing aid_resetting neans.. 3. The digita

meaps and: :
si gnal procé@ﬁ?mﬁ%ﬁ&ﬁﬁaf%% QEVﬁEFP cyalnecesi s doF??RMﬁﬁ%ﬁ#F%ﬁ%d second
counting meaippBed @@ruie Seéggléempdtptueabbty a@fd fgaiid fdlrsk aoigest ed to

prurality ofSHERIRd thet P 4PoGR ThBE; pthe" RikRES: ofF) tmebank oiF 9E™

i nverted valseldfsezond caluratisygosl fappl ifé.dpSobelmg agyipd edid theer eof

and sai ¢ cl c t Iast-
one of %"al d(}(ségs %’?‘%u?ﬁﬁ"{'@g %E F%%df Fggél 5%0331 344)%?% BJ}E
respectlve|Sﬁiﬂsreﬁet$4mgdm0§n§pe generatlng nmeans and said resetting
nmeans. 4. The digital signal processing apparatus as defined in any
~precedi ng claimwherein said flrsgscountln means i s .a four-stage counter

having a set of four f#ip The dig RAgPa; nP§9FGs§é@Gh§RﬁﬂHﬂq &%ans is

a five- stageiérﬁﬁ&&rmaa{mﬁgpﬁeaeam& tila@mf hharielmp%ai\meri&rst odhtiRer
limts of sald fir t an count i

are re e ht and
si xt een. 5. °’é¥gﬁg?gﬁr883§§gﬁg» E&Paﬁjé i% flo‘fgf in any
pr ecedilty clﬁalopsr\havmereM| sla bdvseopadgenunitingg meamss i@rq)rﬁlsaes-sta”

veans appl | SOTE ThALY "‘%n%“§%§2{°97’%§x§2f?%&?éff)?i’%spect X e £ e

Py

digital si gd@mm%ﬁﬁﬁgda§b§$§t é§da§329nd geMntdag medns migedi ng cl ai m_~/

wher ei n Sm(%é%?éﬁﬁiﬁgﬂfﬁ@{@nQOﬂﬁal§Q§teanLWO |nput OR gate having the
out puts of sai o
_ ‘5. The digital-signal'processing'apparatus.as
15 defined in anY'preCeding claim wherein said envelope
generating means comprises a set/reset flip flop having the
outputs of saidifirst.and second counting means applied to
" ‘the set and reset inputs thereof respectively.

6. The dlgltal 51gna1 process1ng apparatus ‘as
- 20 defined 1n any precedlng claim whereln said resetting means
' comprlses- '
' a two-input OR gate having the outputs of said
first and second counting means applxed to the respective \‘"j
. inputs ‘thereof; and ' : : . '
25 ' a D-type flip flop-having ‘the output of sald OR
' gate coupled to the D-input thereof, and having said clock
‘signal coupled'to7it5"c16ck input; the output of said '
D-type flip flop being applied to the respective reset
inputs of said'first.and'second'céunting means.

30 9 The digital signal process.'l.ng apparatus as

deflned in 01a1m 6 whereln the inverted- value of said clock
signal is fed to said clock input of said D-type flip flop.

LT



Ir+st and second counting neans applied to the.respective inputs thereof;
and 25, a Dtype flip flop having the output of said OR gate
coupled*to t he: D-i nput thereof, and havi sai d cl ock signal éed 50 iis
clockwlnput t he out put of sald D-type f1%p flop being applied E@ %h% 3
regpective reset inputs of said first and second counting neans.

(he inverted val ue of sBrd SRBcRLgignd 4ihelh HpadRiag %ﬁ%ﬁv%ig{‘d
D-type flip fdefined it any preceding claim wheﬁaihfﬁaidjgirrﬂae siignadl
si gnal prpce_s?'hggt egpg Talis t@ﬁg%%any precedi ng cl ai mwherein said

carrier signa qual™t - The digital signa
processi ng apparatus as 5- defined in Caim8 wherein_ said clock pul se

rate is 230 KHzl 10. \A;he di @Hea'én 193 IRGES Pt IR tatipasa@h@élagd in
any precedi ng cl ai mwherein sai ock ulse r te I S out
carrier sﬁgnaﬁef&PSd in Ciadmyi&;wheredn, sal réi%%& Qé#%ﬁuﬁﬁgﬁ QQOKHZ-

aﬁflned in_any preceding cIa|n1further |nclud|ng a two input conparator

erein said carrier si pl.i taq the first

conparator; wherein a t és#&eda‘ﬁ(ﬁ 5%59’}% q:&oee&sﬁrﬁé %%p%%ﬁl o5 sai d

conpar at or; wlefdnedt lim anyplpre:ded;imgj aimﬁmw&tereim saigl etock pulsefrate

and 15 secogg SBBQQ'QQtT%EES Jggyé fﬁﬁﬂf“r fcessing apparatus for
S

detecting the presence of frequency gnal i ch signa
substantially in the formof a bllevel si gnal having alternate relatively '

%r;’ig?nfe' Zt'tve'y ||0Wf111t Al d%.%lta%.aléifg&i 8¢rd&@§§§ﬁg "GpPRPEEas Uas
of pul seélgcl Ogg%ég‘&%mo%&m rqpq%eg%. g d.l.a:lrﬁ(efdurtrheeque{]r?glgégngl a @wgofﬁggt
comparator; wherein said carrier signal is applied to the
first input of said comparator,_whereln a threshold voltage
is fed to the second input of said comparator; wherein the
- output of said cbmparator is coupled to said first and
15 second counting means. .

12. Digital signal processing apparatus for
-detecting the presence of a fixed frequency signal which
 signal is substantially in the form of a bilevel signal
having alternate relatively high and relatively low states,
. 20 said signal proceSsing apparatus comprising:
k“x) | : a terminal for applying Said fixed frequency
signal; -
a source of pulsed clock signal occurring at a
- rate which is greater than the frequency of said fixed
25 frequency signal;
first means coupled to said termlnal and said’
seurce for developing an output-s1gnal for a first
 predetermined number of clock pulses occurring when said
'fixed frequency signal is relatively high;

'30_ second means coupled to said terminal and sald
source_for developing an output signal for a second
predetermined number of clock pulses oceurring when said
fixed frequency signal is relatively low; said second

-
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rate which is greater than the frequency. of said fixed 25 frequency

signal; first neans coupled to.said term nal and said source for developlng:
an output signal for a first predeterm ned number of clock pul ses ocCuLHTY
when said fixed frequency signal is relld« vely high; 30 R
nmefans coupled to said termnal and said source for devel opi ng @ out put
signal for a second predeterm ned nunber of cl ock pul'ses occurring when
said fixed fpredeheymingdanumberebeiing:|di fifexentni tromcentd firgo- '

RCA 82,311 * redﬁgéfﬂihgﬁnhﬁﬁ%e@u”ber being different fromsaid first
predetern1ne% - means respdnsive to said first and second means for

‘generating a signal reﬂﬁé§§n#@§@@?ﬁﬁVQiﬁ9eﬁﬁﬁﬂtﬁﬁ?ﬁ# and secend|means
frequency sigagl g eﬁareltsmgehors@.gemer ﬁ&m&ﬁ Qi CERE énﬁégaﬁé Saving

a first putput e for -said first, ne dev an out nal
before said Saidn Sﬁﬁsgn;r S g, RAGTAL 1 S, R TORE GeneEatind daeans
second neanSPﬂoaabmngng signalpWaviingna fiafsy owput fstste nPonssaid  and

of oaid i1 <tEhhh BesBhoRvaiBhind. oh, b AT erSEEIER Febpla o

si gnal proceseang, appdr produsing antsaﬂdrgd a:sl&mt@smarﬁoriesudbeelcmdh
reference t%éQﬁsaas%aewhag adr %ﬂiﬁﬁ: signal before said first means;

10 and

means for resetting both of said first and'second

2¢smn@;fi

“Wyoa

‘means whenever either one of said first and’ second means ; \-F)

develops an. output s1gnal.

13, DiQitél'signal processing ‘apparatus -
substantlally as hereinbefore descrlbed with reference to
the accompanylng draw1ngs. ' ' '
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