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-1- PRECI SE CALL PROGRESS DETECTOR BACKGROUND OF THE | NVENTI ONQI\ BC: Ri
of the Invention This invention relates to the field of precisé call
progress detectors and nore specifically to providing a neans for

determ ning the duration of input tone bursts. 5 = 2. Prior Art I'n the_. v
prior art, call progress detection has been acconplished by several (.
nmet hods. I n one nethod, an anal og input_fi_gnal is fed through a frequency ' .

di scrimnator (for filtering out noise). The output_ of the frequency

discriminator is coupled 1@recIt® cnLReRKotrE ek Teef®met or coupled to a
digital tinmer for determ nfmg tne aguratromnm of the destred pul se. A second

met hod provides two part di scrigicrakbowd &fr Ehe iwirsignal by utilizing an
anplitude di'scrimnator and a frequency discrimnator. This nmethod al so

uses a predet ekni nlelid of theiBwentdonr to set a | ow | evel detect threshold.

one drawback of these nethods iseﬁhat thet%rrplitude di scrimnation filter

i ntroduces-a gradudl*3eVEREEeR FelARLeant? iNGdE Y CfePFRT DAL RICGIFSS

out put -of the dddebebes Gral hefe 'JoeRdkERlLAko! SRl 1 MG DIk dte edgnami ¢ range
of the detector system As a result of this 20 gradual decrease in

out put anplit uiktetrhéningrdle Bevatiomtod ihpud evek bletstcti on circuit is kept
above the predeterm ped noise floor for a duration exceeding the input tone
burst duPatiorf* whBEIRZ &F8es inaccuracies in the detection time si gnal

output of the deteghone BRioPPUNL,! BhePIBHIG-ARR! dEA:IBR, ndd Belln MUM 25

duration of pulse I C IS prior art system cou etect is approxi mately
500 mi |l i secorazompibiveiveat byi a¢edtalgerithedsd Cbhnopes yneit@®, ramwina@od hiatputtone
bursts as short, as 40 mlliseconds be detectable. .
‘ signal is fed through a frequency éiscriminator (for filtering {?ﬁ
out noise). The output of the frequency discriminator is coupled '
10 to a peak to peak detector coupled to adigital timer for
determining the duration of the desired pulse.
A second method provides two part discrimination of the
inﬁut signal by utilizing an émplitude discriminator and a
frequency discriminaﬁor. This method also uses a predetermined
;15 noise floor to set a low level detect threshold. One drawback of
these methods is that the amplitude discrimination filter
.introduCes a gradual decrease in the amplitude of the tone burst
at the output of the filter, (called “ringiné“) at levels within
the dynamic range of the detector system. As a result of this
-20 graduai decrease in output amplitude the signal level into the
level detection circuit is kept above the predetermined noise
floor for a duration exceeding the input tone burst duration,
which causes inaccuracies in the detection time signal output of
the detector. For many telephone applications, the minimum
25 duragion of pulse which this prior art system could détect is
approximately 500 milliseconds. However, intelligent switching

systems require that tone bursts as short as 40 milliseconés be

detectable.



*.2- SUMMARY OF THE PRESENT | NVENTI ON The present invention provides a
-precise‘call progress detector that incorporates a novel neans for

wsuppl ying*a dynam ¢ noise floor level to a zero crossing detector (ZCD)
such that ringing effects are elimnated fromthe detection 5 output

siggal . An input tone burst signal is inputted to the ZCD and conpared to a
-nodse floor level. If the anplitude of the input signal- exceeds the noise
floor |evel, the ZCD provides an in-band output. Wen the anplitude of the
input falls bel ow the noise 10 floor, the2+n-band output of the ZCD

termnates. In the present iNVRahRY of R8s PRMENS Nflgﬁalso inputted to
' I

a circuit that provides a shifting noise floor level to the ZCD. This

circuit conpares theThapresengrialvenbien mebeid¢exca beveiserbblh progress
proportional to the cur&&nt noi se floor level, If the input_ 15 signal

exceeds the ref 8?&?\5%?’1 aF, f‘f°r?é'pﬂ5?§%5 A BSYEJ_r SRAARS ﬁ%&é&_&@éym 3remai ns at
least 6 dB bel owyhBRil MiHlseSkBOR 1eRUE! o NGk RATE MR RR LY Geoh Vel 18

then provided to"the zero crossi.ng detector as the new nol se oor Tevel.

As a result, whemchhehatpinginteedfedte arapedintinghad heg e 2fetdc@igdhcr ease,
it will fall Jbelow the current noise floor |evel signal. Thus, the gradual
decrease in the°4&pytt 8¥Nad+ t he i nput signal caused by the ringing effect

will not be regi sterg i uga&gneofbuwgl%ig!?‘g? ?é”isn;[p'gtg‘éd tthelsg%rg#érﬁ %9,‘3 of the

i nput signal level falls’ the hoise evel of I'es gy
decreased, 25 (abhnparéd tRDAr APislitRode! PaelSUGE khatamplaWhasi snahe ahpyve a

m ni mum fl oor | evel may be detected. :
_ signal exceeds the noise floor level, the ZCD provides an in-band
~/ output. When the amplitude of the input falls below the noise
10 flobr, the in-band output of the ZCD terminates. 1In the present
invention, the input signal is also inputted to a circuit that
provides a shifting noise floor level to the 2CD. This circuit
compares thg input signal to a reference level which is
proportional to the current noise floor level. If the input
signal exceeds the reference level, the noise floor level
increases but remains at least 6 dB below the input signal level.
The increased noise floor level is then provided to the zero
crossing detector as the new noise floor level.
o/ As a result, when the amplitude of the input signal begins
20  to decrease, it will fall below the current noise floor 1eye1'
signal. Thus, the gradual decrease in the amplitude of the input
signal caused by the ringing effect will not be registered as
part of the input burst. As the amplitude of the input signal
level falls, the noise floor level is corresbondingly decreased,
25 (after an appropriate delay) such that input signals above a

minimum floor level may be detected.



-3- It is therefore an object of the present invention to provide a precise
call progress detector that enables accurate determ nation of the duration
of input tone bursts. It is a further object of the present invention to
provide a neans of filtering out ringing effects froma call progress
filter. -4- BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a block o
diagram of a prior art call progress detector. Figure 2 is a graph of ¥
anplitude versus tine which illustrates3he rlnging effect of an input tone
pul se. 5 gure a bl ock, di | ustratin reci se cal |
progress detect o# of® '%'e F°¥seer?t" °b ec"’l-?ogn]:ﬂui:lpgr PENY |seﬁ scrﬁe?r)atl c diagram
which illustdafe8eaa Rf:%EQEé %ﬁngedgmt aetedttr RLEEAMHarh BY AdduraseFigure 5
is a graph showi ng-the input signal |evel and 10 the noise floor |evel as
a function ofeteirmination §f ©FETAuEED BESEREFPIUONCGE OHEUBRESENT | NVENTI ON A

recise call progre S detector at provides for agcura
P P 9 S further JB?ectF%f the present gnventlon to prov*de a

5 means of filtering out ringing effects from a call progress

filter.



determ nation of input tone burst duration i.s described. In the foll ow ng
descri ptl’o'p, numerous specific details are set forth, such as signal |evel,
forequency, etc. to provide 5 a nore thorough understanding of the present
of imvention. It will be obvious, however, to one skilled in the art, that
the'\fjaresent invention may be practiced w thout these specific details.  1In
ot her instances, well-known circuits have not been shown in detail so as
not to obscure the present 10 invention unnecassarily. A typical prior art
call progress detector is illustgrakpdpgdtiTpdehi€ ok Tg’pemg}lgﬁhgg signal is
input into an anplitude discrimnator 11 which reduces the anplitude of out
of band signals bel ow Bighnesé| echebldBveiagThe albputif aaspailupecdbess
discrimnator 11'1is iné)utted to zero crossing detector (ZCD) 12. The ZCD
provi des a squar eSRE¥E Yt put with a high output for:-every other pair of
Zero crossing points. | (S .0 fr i,se.floor
source 14 is inputted ﬁr?tiget %eﬂ’géDsigzﬂ.’}P%ﬁi é'ﬁ?ﬁ%ﬁep‘?‘%ﬁu&eg%gﬂégg fl oor
bel ow which the Z@Dlusddat28 o diagéngrefifechastl ouUGppic tdoneaphdgai.cal prior
art call detector, the floor_is set at -30 dBm The output of the ZCD 12 is
inputted to a frequencBidy¥&chi i faPdpch Figgran thhysisasng thederesdsescall
plurality of freq i t j im t 13 is coupled to peak
to peak detector %ggglﬁ didglptg% ,t?’#e%g%gcyf%g%{qc'ﬁ’%%%?/%ﬂes a digital output
of the duration of therigureét4tizna belieidat ithéiframawhoch oflluBerfdsO: art
‘call detector can be seen in Figure 2. At tinme TO the anplitude of the

i nput si gnal i nt oprefegred embodiment of the present invention,

W, Figure 5 is a graph showing the input signal level and

10 the noise floor level as a function of time.



the anplitude discrimnator 11 is zero. However, as shown in Figure 2
there may be noise on the line. The noise floor 18 is set at a -
sufficiently high level to prevent detection of this noise. At tine T1 t He
i nput tone burst is applied to the input signal line. Because this burst is
above the noise floor |level, an output is produced at the ZCD 12 of Figurgs
1. The true duration of this input tone burst is fromTl to T2. However, = ¥
because of the undesirable ringing effect occurring fromT2 to 10 T3, the
ZCD 12 continues to _provide an output 3?Ynal., because the signal on the

input |ine does not TPTLER PESFRIRIION; OB THToBRESHNT INVEWEIORS. Rat her, at
time 13, the signflechgh! caliehedtidls a8iee.dy Qﬂgtgzgkdovwso O PUL QE, the ZCD

will be out of e call progress detector resent | nvention
provi des lﬁeteﬁnﬁfﬂﬁibhoafthv:tuluetqsﬂie‘)tﬂlﬁﬁtoﬂufdﬂ’i@hngs de/é.s‘:rsh@am in Figure 3,
the shifting floor |evel circuit 19 has, as an input, the output of

anpl i t ude dRstRe faldeing 19easH iBE RN (BYMET RS fst!’ieﬁgfmld%ﬂﬂ%@r’-‘et%e‘zer 0

Crossing deftbg §0rg "\jb% alll}glgqi,‘gllf ;.é@gll’g%lrgg\l/%rlcf or‘_Lgvg__l EL‘SVI 4 19 is shown in

20 further e‘tal nor e crent operation, the

Circuit 5as ashowe gicvougRsusderstangidd @8r the\leseho dsvancbanigl.s of a call
detector schene. However, it will be appreciated that the present invention
wi || oper atwd1df P%abiv\}epyr d}?"&"ang‘}‘é opRaFiiledndn tthesprpt i §hptt KPe '

di scussg?ntpﬁ hgn gg S(nbgf aiingke, %pnet,fé/!cll beg; psed. The out put -

si gnal or I'S |npu &d circuit on line
21. The si @%thpﬂ I tﬂeoéh]ar ah€dndeas Sk aTLKNoWHOB1 £Aas h&¥e bR, LLSH COMpar ed

to a voltage reference VR 10 through conparator 27. If the input signal .is.
bel ow t he shown in detail so as not to obscure the present
10 invention unnecessarily.
A typical prior art éall progress detector is.illustrated in
Figure 1. The analcg signal is input into an amplitude
discriminator 11 which reduces the amplitude of cut of band
signals below a preselected level. The output of zmplitude
15 discriminator 11 is inputted to zero crossing dectector {(2CD) 12,
The ZCD provides a square wave output with a lugh ouiput for
every other pair of zero crossing points. Also, a noise floov
level signal from noise floor source 14 is inputted into the 2CD
12, This input provides a fixed floor belov which tihe ZCD will
20 not have an in-band output. 1In a typical prior art call
detector, the floor is set at -30 dBm. The output of the 2CD 12
is inputted to a frequency discriminator 13 which can be set to
detect a plurality of frequencies. .The output' of discriminator
13 is coupled tc peak to peak detector 15 and digital timer 16
25 which provides a digital output of the d'uratlion of the input tene
burst.
The operation of the prior art call detector can be seen in

Figure 2. At time T0 the amplitude of the input signal into



~7- level of the reference voltage, the signal is below the noise floor and
the conparator outputs a lowsignal. If the-input signal on line 21 is
@above the‘reference voltage VR 10, a high signal output of conparator 27 is
coupled on line 28 to the count 5 i nput of adder 29. Wien a high
siggal is received on line 28, the adder 29, which is a two bit adder,
incenments bits a and b by one and provides outputs on lines 29a and 29b.
Line 29a is coupled to flip-flop 33 whil eéeutput 29b is coupled to
flip-flop 34." Thase ahpRifddPuiloPsaGRRBLA L 13 LD fiodQ,er, QUMIRS AMCh IS
coupled to the conparator circuit. The Qoutput 36 of flip-flop 33 is
coupl ed t hrough Figwre38a therdemat thepineiee &6.thFhkir@.outlpiino3Zeof 1ddy paf iop
34 is al so coupl ecl:, t§hrou | i.ne 37%;, f‘o derIuI tiplexor 26. Wien the qutput
of both flip flopy P& 8, SYHdcABPYY DiaPiledel, 4P| Rpevens detesiipttooFhis 15
sel ected by demudigal . exor 26. Line 21, the |line on which the input signal
is coupled to the conparator, is also coupled to four capacitors 22a

"t hrough 22d.5 These capatineImd,atiee doppk etbrteo barét rist appibed/ Lot bii® Uigipun-

channel transistors 23a,thr ough 23d rgspecti vely. Capacitors 22a 20
t hr ough 22d are S8 1lcdiff-edBEERUSS &BERP HSde 1722090 ARisehERoRA 1evel,

transi stors 24a ghr 2 ; ia¢e § ransigt o 4a
t hrough 24d are %ou%#ggttgwﬁﬁggfg f\éakt{%ri(?l}gﬁgg%g%ég f%eﬁdelrlrﬂ’tf%l%xor 26

respectively. Notlerat2ohsof aiwyisetingutr augl buratsistonS31t Oo 'S Si@Fe 8z, i ng

vol tage divider 69. The 25 gate of transistor 63 is coupled to a
cl ocki ng sour ce R9fi2yggnef ithe Bidesivahde Minadngopbisst PECWTFIEI7EreMITFuGA

transistor fd. TEANShs! g G2 BaReirids98b HaRHAE ot I cB0: A {RRRA! ol AGk LR
s ce 73. The gates of transistors 23a rough 23 re coule d
signal on the input line does not fall below the noisc flcor
until time T3. Rather, at time T3, the signal falls balow the
noise floor And the output of the ZCD will be out of band.
The call progress detector of the present invention provides
15 a solution to the problem of ringing. As shown in Figure 3, the
shifting floor level circuit 19 has, as an input, the output of
amplitude discriminator 11 and provides a shifting noise floor

to zero crossing detector 12,

The shifting noise £floor level circuit 19 is shown in

20 further detail in Figure 4. To provide more efficient
LN operation, the circuit as shown provides shifting floor levels
to two chanhels of a call detector scheme. However, it will be
appreciated that the present invention will operate effectively -
on a single channel and to simplify this discussion, the
25

cperation of a-sinﬁle channel will be used.

_ The output signél—of the amplitude discriminator is inputted
to the circuit on 1ine 21, 7he signal on line 21, =zfter

passing through capacitor 2la, is compared to a voltage reforence

~VR 10 through comparator 27. If the input signal is helow the



-8- through inverters 25a through 25d to |lines 26a through 26d of
demul ti pl exor 26 respectively. Wien the "zero-zero" output of demultiplexor

26 is selected, (i.e., line 26a) transistor 23a is turned off and
transistor 24a 5 - is turned on, coupling capacitor 22a to node 72. The
remai ni ng out puts of denultiplexor 26, lines 26b through 26d, have | ow ‘e

signals, turning off transistors 24b through 24d and turning on transi st ois
23b through 23d. Therefore, capacitors=22b thiough 22d are each coupled to

Voiiage VIS HUWOBe NP rherdfle vottaqdOnh o el DG S LA g {hat

t hose capacitors coup .
The capacit orfleuphed gl rodpartdrs coeppied LBwosigihall and sherifud o the

dto VAG are I nvi's e to the signal on 1 ne 21.

resistor string voltage divider 69. The voltage across this capacitor,

this case, capstiadopnobipe 28 igipdeveothhaefsrenge vodtagsiVgnaP, on ighe 21.

The conpar at ofy 2/ CRTRRLESE BGabRPELoPS TS o 1S L0 11815, SR o80nL1 N

21 to the | ower™ pea

e voltage reference’In a sol'ut'e

after

subtractd ng tipueobkagmierCR0ss WHh achest adghapard rakefvQMohheihdipay, signal

on line 21,

that signal remains greater than the reference voltage, then

the 20 inputhesiagdar 2%y whikchebs soteotiditcadéenedncrhsehesdiitass alvldi shed by
the selected ¢

acitor and the capacitor of .next_higher gnitude. In this
nmanner , range%q%f °P§v%'?‘g p(ff’vf%es icﬁ'ﬁal’tii‘ﬁhélmﬁﬁnz%eg"é‘gt ﬁg{’i‘i shed. Capacitors
22a through 22d haygedidd ecesdupPddies Ofi ¥ 10ptPPFH1RNGE pud Bobhigs

preferred enbodi nent of the

capaci t or 22bcdupl8g5tefflipefporitdor Diksel swo. Alip-fands cepacktora 23¢ bst
2.631pF.qg Thus, in u igi‘gnal Ilgga%%’kﬁeselectlvely,cougéfd Eo t he

capacitors 2

15

20

25

ZQPmbe

1l coup comparator “circu The Q-output
36 of flip-flop 33 is coupled through line 36a to demultiplesor
26, The Q output 37 of flip-flop 34 is also codpled, through
line 37a, to demultiplexor 26. When the output of.both flip
flops is 0, the normal initialization state, output 00 is
selected by demﬁltiplexo: 26,

Line 21, the line on which the input signal is coupled to
the comparator, is also coupled to four_capacitors 22a thirough
22d. These capacitors are coupled to a first ncde 71 through n-
channel transistors 23a through 23d respectivély. Capacitors 22a
through 22d are also coupled to a sacond node 72 thréugh fie
channel transistors 24a through 244 respectively. The gates of
transistors 24a through 244 are coupled to outputs 28a chrough
26d of the demultiplexor 26 respectively. Node 72 is counled
through transistor 63 to resistor string voltage divider €9. The
gate of transistor 63 is coupled to a clocking source through
line 67. Wode 71 is coupled to node 72 thﬁough transistor 64,
Transistor 64 has its gate coupled to an alternate_cidcking

source 73. The gates of transistors 23a through 234 are coupled'

present invention, capacitor Z2a is at 293.4fF,

o



‘through 22d depending on the output of demultiplexor 26. In this -9-
manner,-a range may be established of the value of the input signal. The
‘capaC|tors were chosen so that the range of val ue of the input signal
increases logrithmcally. Each range is assigned a digital value. 5

When the input voltage is above the refgrence voltage, activating adder 29,
the output of flip flops 33 and 34 will be 01 so that denultiplexor 26 W ||

sel ect |ine 26b, @iicabhi mmeassmr&ﬂrseémsﬁorzotﬂ%elsnﬁ’&'é Fir803: 264708
process continues until the input signal I's bel'ow the reference |evel or

the 10 hi ghest radmgmlitdplexahdd. rédpertiz@land flip flops 33 and 34 al so
convert the anal og S|gnal lnto a two bit digital output. These two bits
are al so received by ¥88BrtBR) "ZEretEaro”f OB HRUE; ﬁSu‘ieﬂr"elrFaPh%A%o@elﬁ heglected,

reference voltageg; Lhe 1@?19656%9 t%kélé&%rga‘énls t%gk?g C%]Fsealngl 9@’51%3 3ia

number. The two bit OQut I's ‘al so cou to a ors

39, with output 3@ tterngd omupk:edpmhd Icapa&'?th)rt azsetlceexbaé B amfle Qtralihids
bei ng coupled on line 36b to selector 39. The outgut of selectors 38 and 39
are coupl ed to flPYFPMEEPSE Armatdintexny REgpbiciesy @by threHal Zashphee®s one

channel of the cajd, %%gﬁ%?r tuéﬁiﬁaarl;ff'fogggnﬁ Q\Skguﬂﬂ’th%@qlpfﬁée@&d furning

invention is nultiplexe nore efficient operation | ops 42 and

43, al so coupl ed ¢ txahetsors 28batitkadgh Elﬂqormaeréfdnecoaebadnabnel425Th9roLu'
one-two signal on_line 31 i's applied through NOR Gates 46 and 47 to the 25

clocks of the fli$?% |2358seafh LAWIEAMANCLLAGHIAG PO PRA] Hli-gnal on line

31 determ nesjpini ch CQ&E”?@ a gkkugﬁang signal so that those capacitors coupled

-~/ ‘ to VAG are invisible to the signal on line 21. The capacitor
coupled to node 72 is coupled through transistor 05 to the
resistor string voltage divider 69. The voltage across this
capacitor, in this case, capacigor 22a, is added to the voltage

15 signal on line 21. The comparator 27 compares the lower psaks of
the sine wave signal on lihe 21 to the lower peaks of the veloage
reference in absolute terms. If,.after subtracting tue vcltage
across Ehe selected capacitér from_the.inpu; signal on line_zl,
that signal remains greater than ﬁhe reference voltage. then the

20  jinput signal level lies somewhere between the level cstablished

\;/ | by the selected capacitor and the capacitor of next higher

| magnitude. In this manner, ranges of levels of the inzut signzl
‘can be established. |
. Capacitors 22a through 22d have different values of
25 capacitance. In the preferred embodiment of the present
| invention, capacitor 22a is at- 293.4fF, capacitor 22b is EB5.Cfr,
_ capacitor 22c is 1.17pF and capacitor 22d is 2.631pF. Thus,
input signal line 21 is selectiﬁely coupled to the capaéitors 22a

through 224 depending on the output of demultiplexor 26. 1In this



sel ected. For purposes of this discussion, it will be assuned that the
channel consisting of flip flops 40 and 41 will be selected although it
shoul d be appreciated that either channel -10- .can be selected. :The
signal on line 31 is also used to control selectors 49 and 50. The outputs
of each channel are received by selectors 49 and 50. Simlarly, it will beg;
assuned that selectors 49 and 50 throughput signals received fromthe . =
channel conprised 5 of flips flops 40 and 41. Each sel ector 38 and 39 has
two input s maSalectoradfe hay bs conabilhpbidtdfetise grabeost khaedx from flip

flop 34. Its second input is received froma subtractor circuit conprised
of invertefddBdlandheFapigireye g’étrésc%‘?ﬁ‘-é‘na%‘s"“tlvﬁf‘é ‘b’d&‘dﬁl efilwivg ©40 the

ol Bot o oOMR TS Eehd) SRUPRAS SeRFl RS B B LIRR LORL 10

is the out auk;ﬁed\l%g@i&ﬁisa[wel ved fromthe subt ractor circuit. The
sel ect input of selectors 38 and 39 are coupled to the output of conparator
35. 15 -3Conpar dHan 3hej fnput poltagst 45 abrwe BheorRferanes .volthgeB inputs of

of Conpar aPaF St ngnardie a9 e BbReS otortFe i RoRt B ARd Y Bacting.

~through sebgctorhat9aameh PN exdNR6Awii DPUSed eb@ CiNEOAEB) Wsr3bl ianghe digit al
represéntation 20 of the nost recent |level of the input signal. The B

i nputs ar e sehendlingingal o2 thes bRyt sden)f. tﬁéecmmceﬁs ¢antdhugs t he input
a.constant |evel,

signal. As lgb\f s t he input afﬁgaqgls_ hs |ncrhea5|€%g‘__ e Heid 2
the A input'@titiendpPrekSe88 i RPERYS EhPhER SRS t HY S duPhutCor
conpar anr p3gnaid lrahfe | WVredbnea. the
Adder 29 and flip flgps.33 and 34 also convert the
analog signal into a two bit digital output. These two bits are
also received by adder 29 so that if tha input remains above the
reference voltage, the adder 29 will increment to the next binary
15 number, |
The two bit output is also coupled to a pair of selectors 35
and 39, wich output 37 being coupled on line 37b to selector 38
and output 36 being coupled on line 36b to selector 39. The
output of selectors 38 and 39 are coupled to flip flops 40 and 41
20 respectively. This comprises one channél of the call de-tec.tor.
As mentioned previously, the present invention is multiplexed for \-)
more efficient operation. Flip flops 42 and 43, also coupled to
selectors 38 and 39, comprise a second channel. The one-two
signal on line 31 is applied éhrbugh NOR Gates 46 and 47 to the
25 clocks of the flip flops of. each chénnel. The state
of this signal on line 31 determines which channel wi'll be-
selected. For purposes of this discussion, it will be assumed -

that the channel consisting of flip flops 40 and 41 will be

selected although it should be appreciated that either channel



rt

"25 select inputs of selectors 38 and 39 will be low, and therefore select
the inputs on lines 37b and 36b respectively. These selected inputs
represent' the output of flip flops 33 and 34 and are inputted to flip flops
40 and 42. The output of flip flops 40 and 41 are coupl ed, through
sej'_gct ors 49 and 50, to demultiplexor 51. Dependi ng upon the digital input
to-denul tiplexor 51, one of the 4 outpgd |ines are selected. These out put
lines are coupled directly.to the gates 5 of transistors 57a through 57d
respectively anfant® Gﬁéﬁcﬁﬂ/er Tee Sigpalten eugh 5’6d~5 gbsq hsedatesastrol

transistors 58a, n e of t 0 ut nes of denul ti pl, exor
51 is sel ected, %Pé%e%ggrrg V\lygﬁé 3 03“?1"? g&% bﬁ“'ﬂ‘ﬂat‘"ﬁh"ecet YrAs D

transi stor 57a aaﬁeéwﬂaswfin& %@n%1§1t1%ri3§831t19111 be assﬂ%rd Rge rs“f‘eri%'c@bPQ
lines, transistors 57b through 57d are switched off while transistors 58b

t hr ough 58d ar e4§vm<t ﬁ@dtmugﬁhus sigpats trcei9ed i ropotpé athahhe bugimprised
t ransi st or ﬁg 28 § E{so coupled to resistor string voltage
di vi der 69. he e °85 CFP ‘are coupled to vol tage VAG 70 through
15 = transistors S8l ldpr Qé'ﬂébt%@daﬁ%dabﬁ AW/ IS0k Soid. OUe Bitlee B 38 1! by
the output of shifting noise floor level circuit on I ne IS received by

the zero crossi nge digtpaet bhe tsigpadverdd inhe3UegirordE hip $dop| DBr fewvalecond

Dependi ng upon the digital output of demnultiplexor 51, one of capacitors
59a through 59d*8P%t re%%‘l"&?t Erm 2 SURPFaRF oS HFRYIGUERRRT ISEACOE pr ovi di ng

four stages of 8R)a6drkos Sk shiend Wil gacel 3ol B 5801 SFodd Q01 clavely,

differ from eac er in Iogrlthmc I'ncfenments are dependent
capaci tors 9% the osigiputOdf NOR ighee p3efier ceuhrbadi seyctoeagmci tor 59a i s
al/5. 26pF, capacitor 59b
The first input to selector 38 is the signal on line 36b
from flip flop 33. The second input is the outﬁut cf NOR gate 5%
received from the subtractor circuit. -The.selectlinput of
~ selectors 38'énd 3% are coupled to the output of comparator 35.
15 Comparator 35 is an A greater than B comparator. The B inputs of
comparator 35 consist of the outputs of flip flops 33 and 34.
The A inputs of comparator 35 consist of the outputs of £1lip
flops 40 and 41 (acting through selectors 49 and 50).
" The A inputs to comparator 35 are the digital rapresentation
20  of the most recent level of the input signal. The B inputs arz
"’ _ the digital representation of the current level of the ipput
) signal. as long as the input signal is increasing or at a
~ constant lavel, the A inputs will not exceed the B inputs.
Therefore the output of comﬁarator 35 will be low. Thus, thé'
25 select inputs of selectors 38 and 39 will be low, and therafore
select the inputs on lines 37b and 36b respectively. These
selected inputs represené the output éf £lip flobs 33 and 34 and

are inputted to flip flops 40 and 42,



25 is 2.63 pF, capacitor 59c is at 1.315 pF and capacitor 59d is at 292.2
fF. “The conparator 27 conpares input signal with the reference signa

| evel . An increasing or constant noise floor level is provided by the
_present invention as long as the anal og i nput -12- signal exceeds the
reference signal level. The flip flops 33 and 34 hold their. signals for &
frames. Wien the input signal falls 43dFow the reference | evel, the output
of adder 29 is no longer inputted to flip flops 33 and 34. Reset signal 32,
coupled 5 to fHee obkppt fdOEIipr £aiss 40hamd 40 Bre Amipdedpsulicopghe out put s
of flip flops 33 and 34, coupled to the B inputs of conparator 35, are |ess
than the Asehpetars d8reRemO n§otfrRPyLEdpPlerey &d- di jreafidaIwren hhus, the A

greater than, B ol ofo SAIMALILALs A5 shs S B8t Bfk ABHebbe gl signal on

| i ne 35b causessel’eCtors select Input fromthe subtraction
circuit. TRese€tddiUi rhess rapue lborscase ¢dpledsdireadyt toutheugabésflip
flops 40 and 41 by 1 count. The output of flip flop 40 is coupled (through
sel ectfor 49F tparfistonpud’pithNerglyt’d 58spPagtd vedy RRRI oPFPYH f1op 40 is
al so 15 coypl ed thr h_invert 53 I ne, : gal esgh5. The out put
of flip fldpvaLItES® g’ggpﬁé’&" gﬁ'rgéahsﬁon\(}grgtgarte%gg{tog ggt e 54 and NOR gate

55. As al r gagdyugle 5ud, bagher RReOst piHe 6LtpiiR 1gake &8 demudeipledrt 51sis ect or
38 while the output of NOR gate 55 is coupled to selector 39. The high
si gnal on Isedec8&h forcerample t Adneiiput af bigh shenaliRY d8ebrl e EHFFS so

Val e stor & EREPErERRR e P TeSNE SF o155, 348 an 4L i o appl i ed to
10 For the remaining lines, transistors 57b through 57d are U
switched off while transistors 58b through 58d are switched on.
Thus, capacitor 59a is coupled through transistor 57a to node
68 which is also coupled to resistor string voltagas divider (9.
The remaining capacitors are coupled:to voltage VAG 70 through
15 transistors 58b through 584 and are invisible to output 60.
Finally, the output of shifting noise floor level circuit
on line 60 is received by the zero crossing detector Lo provide
the desired noise floor level. Depending upon the digital output
of demultiplexor 51, one of capacitors 5%a through 594 are
20 selectively coupled to the output line, providing four stages
of noise floors to the 2CD 12, The four noise floor }evels
differ from each other in logrithmic increments, which are
dependent upon capécitors 59a through 594. In the pfeferred
embodiment, capacitor 59%a is at 5.269F,.capaciﬁor 55b
25 is 2.63 pF, cabacitor 59¢ is at 1,315 pF and capacitor 53d
is at 292.2 fF.
The comparator 27 compares input signal with the referencc
signal level. Aan increasing or constant noise floor level is

provided by the present invention as long as the analog input



*demul tiplexor 51, an output line of one.digital value less is selected,
which results in a |lower noise floor level provided to 25 ZCD 12 results.
. Si nMul taneously, the zero outputs of flip flops 33 and 34 are coupled to the
inputs of adder 29 and to the inputs cf nultiplexor 26. If the analog input
signal remains below the reference |level, .gglector 35 will select the
oufput of the -13- subtractor circuit to provide to flip flops 40 and 41
, -decreasing t S red £ tine; Th op rat n of
Shifting novse TRar SrreeprtiE¥ee et FRRAL LhB. SRR LibCog A
| evel is shown 3y nbLaecrelragigrals the of fopfi=d, eveuherbxenkl n.Qstme’zat weensti me
. TO and T1, the input signal increases logrithmcally to the peak |evel. -
During this tiREIOKFhEiFIeESRrEIoa ey elnelthe rRIRHS cof Ia@QPH?ﬂnléaMaquﬂﬁeFour

st ages, al ways el pw nal leve glaeen tIITEI
T2 and T3, the s“ﬁ’gg% r}%ec % é ﬁ% Pyé‘g’uekpge 9361 3re"’l'nﬁou effect

. During thisSintgs vak, f:hh:efm@pw rlels@@E i.kﬁ%ﬁ'toe(XCeEQSa @ uaRM NY cuRpUt sSi gnal
| evel such that the output fromthe zero crossing detector drops to zero.
The noi se fl oorofl §léb flopai hk aad Ahy cpapriéd kbathsstBaderdty od dempadagarshown

by Ii ne segnent,65. Eac Qsta e.ls majntained for 8 frapes .sa Ii gs) so 15
that the noise 11'08F® &5&8 H ftéf’lhb@péf\ﬁ/st’ff@ragﬁ’?'e‘d’gl hge t signal

level. Thus, .a 51%'1%31 06141%" ffRrm, t laﬁezler&eswﬁsmaa ﬁeé@éHuQr oéé’o:hp%rat.cr .
prevented. A novel circuit and met hod f or provi ding a dynam c noi se fl oor

| evel in a precisdscatleqeedgrasds thet Btglorsigasl b:eerhshom c&ﬂseé’*ﬁedyuasn C

noi se floor Level allows identification of lpuls .
1 38 and 39 to select input from t su tractzan circuit. This

)

N circuit serves to decrease the most recent output of flip flcps
40 and 41 by 1 count. _
| The output of flip flop 40 is coupled (through se;ector 49)
‘to one input of NOR gate 54. The output of flip flop 40 is also
15 coupled thrdugh inverter 53 to one input of NOR gate 55.
The output of flip flop 41 is coupled through inveréer 52 to NCR
gaté 54 and NOR gate 55. As already described, the output of NOR
gate 54 is coupled to selector 38 while the output of NOR gate 55
is coupled to selector 39. The high signal on line 35b selects
20 the output from the subtractor circuit so that the value placed
into flip flops 40 and 41 is one less than the prior value stored
there. When the output of flip flops 40 and 41 is applied to
demultipléxoi 51, an output line of one digital value less is
selected, which results in a lower noise flOGL level provided to
25 2cD 12 results. |
Simultaneously, the zero outputs of flip flops 33 and 34
are coupled to the inputs of adder 29 and to the inputs cf
multiplexor 26, If the znalog input signal remains below the

reference level, selector 35 will select the output of the



shorter duration than can be identified by prior art call progress
detectors. - 14 - CLAIMS 1. Acircuit for providing a dynam c noi se
floor | evel conprising: level indicating neans for providing an out put
signal when an input signal is greater than a reference signal; analog to,
digital converting neans coupled to_ggLd output signal; said analog to Xi
digital converting neans for selectively providing one of a plurality of ~
digital outputs selectably deternined based on the | evel of said output
signal ; self¥etEACHPEaREr TV Af REMVLASt tarfd 18eEbirs ilApwtd “dai 8e9i4StirPnput of

sai d sel ectqr NS l.ed ta said digital output of said analog to
digital cotﬁggrr?lns% rfrg(ggntg,“égirl}ysgl 5‘6’(‘6%1r”r"§ans havi ng a sel ected out put of

one of said first amfes®RREAidNRI# the SSHIERYRY RARE ENVHY @dré@iSAad Bel ector
nmeans, said storage neans having as output a stored value from said storage

means consissennip ¢fiound b.sethetiogubusjanalolewsd dssehmot vy bban sl eodpar at or
means goupl ed %gjsaid storage neans and to said analog to digjtal
conver ti ng tﬁﬁa ,°rséF¥Ie]t:3¥ﬁ)g?'%T (f%’ne%ﬁ@e%r tBYy rlaﬂ‘ég’s‘%(i PRt U value
with said dighinlinkabises S35H: ol :2R18¢ Q/iRdl pOik L6 Sehaeiqd ¢mans being
coupl ed through a subtractor to said second i nput of said selector neans,
for decremgimengtivaingisel Hooedlenglpdhcinaseseldgmiahpidaljivt insééuk conpar at or
means coupled to said selectog neani suc% . .
stages, always remaining at least dB below the signal level,
Between time T2 and T3, the signal, declines gradually due to tha
10 ringing effect. During this interval, the noise floor level k.)
exceeds the analog input signal level such that the output from
the zero crossing detector drops to zero. The noise floor level
remains at any particular stage for a duration shown by line
segment 65. Each stage is maintainad for B frames (samplings) so
15  that the noise floor does not fall below the decreasing analcg
input signal level. Thus, a false output from the zero crossing
detector 12 is prevented.
A novel circuit and method for providing a dynamic noise
floor level in a precise call progress detector has been shown.
20 The dynamic noise floor level ailows identification of pulses of

shorter duration than can be identified by pricr art call

h ]
progress detectors.



that said selector neans sel ects said second out put when said output o

sai d.sto'rage means exceeds said digital value; and a digital ”'ﬂmumnn
converter coupled to said storage neans, said digital to ana . l""'”""
havifig a plurality of noise floor |evels as output, one of said bldraklty *
of mdise floor |evels bei ng sel ected dependent upon said output of said

st orage neans. - 15 - 2. - The circuit as clained in claim1, wherein
said digital to anal og converter selects & Horse floor Ievel having a | ower
val ue than the previously sel ected noise g&g&&elevel when said second i nput
of said selector neans is selected by sai ctor neans. 3. The

circuit as clainmed in claim1 wherein said storage nmeans conprises a

plurality of flip flopsa dircuit fERCpRRMbES BSoyHalldTdiLd fGbai Meder VT o1 N
said digital to analo quvejter conprises a denultiplexor having a .
plurality of output q°i'|'|"\’é’:~,5 N@%ach of said output lines coupled to one of a

plurality of capacitorsle®el indichtphg tiesss @aflprpvmrng% deteat eighaving a

dynam ¢ noi se floor _so ising: .a l'itude discrjmnpator for
receiving .a first i r?%u%“p??g%%g,gi sfaﬁ gg%ﬁPi%ﬁea di 8?‘?Wn§tg8£0ut putting a
second signal; a zero crodkignto didpitaloconveapingl meanss abupledpto sade output

di scrimnator for cqggsdi;ng said second signal to a selected noise floor

| evel ; a noise fl oor Sour'ce coupled to said anplitude
: said analéa to digital conéggting means for selectively

providing one of a plurality of digital outputs selectably
determined based on the level of said output signal;
selector means having a first and second input, said first
input of said selector means coupled to said digital output of
said analog to digital converting means, said selector means
having a selected output of one of said first and second
inputs;
storage means coupled to said selector means, said storage
means having as output a stored value from said storage means
consisting of said selected output of said selector means;
comparator means coupled to said storage means and to
said analog to digital converting means, said comparator means
for comparing said stored value with said digital value;
said selected output ofsaid selector means beingcoupled through
W ) a subtracto: to said second input of said selector means, for
- decrementing said selected output by one binary digit;
said comparator means coupled to said selector means such
that said selector means selects said second output when said
output of said storage means exceeds said digital value; and
a digital to analog converter coupled to said storage
means, said digital to analog cohverter having a plurality of
noise floor levels as output, one of said plurality of noise
floor levels being selected dependent upon said output of said
storage means,



discrimnator and to said zero crossing detector for determ ning the |evel

gnal, wherein one of a plurality of noise floors is

lg“‘“ﬂ m\“ﬂumlmm ded by said noise floor source to said zero crossing

tect ar Masé&d tpon said | evel of said second signal; and wherein said zero
crossing detector outputs a third signal; a frequency di scri m nator coupIeQL
to said zero crossing detector, said frequency di scrimnator outputting a
fourth signal dependent on the frequency,of said third signal; and a peak
to peak detector and digital tiner coupled to said frequency di scri mi nat or
for controlling thétineThareigreit as cladmedfinsglaimt bumbareingasid 6.

The call progress dﬁmamro éﬁal‘dgattﬁmfé*tér gkaédtsOa WMReEE| N odAl 1¢vBDi se floor
source conprlses ﬁl irst co aié:lgg for%Ygg_ arin sai d second out put

signal to a referel®ENG §riower ¥ Yh 8615559 MHSRal ity of
sel ected out puts, Wfimorelevalneherd said deomnqotim;sutl of sligcéedectinpesgentison t he

| evel of said secoggl%lt Hﬁ:léf Pé%d) ?& ng%%ngoupl ed to said first conparing
Sel'€c

means for storing Sal sald first conparing neans;
out put nmeans coupled to sai d storage neans, said out put neans prOV|d|ng

said plurality of Boise gheldait %seéfaime@qnoélml ¢ vﬂﬁ&éf‘n ghwr level s

being sel ected by Sai d out put neans based upon said _sel ected output signal
stored Tn said stofbQRRORLIFRDS comprises ?Hélu(?ahtypiaf)dplégsﬂd’@ﬁect or as defined
by claim6 wherein said noise floor source further includes:

4, The device as claimed in claim 1, wherein said digital
to analog converter compfises a demultiplexor having a _ :
plurality of output lines, each of said output lines coupled (o
to one of a plurality of capacitors.

5. A precise call progress detector having a dynanic
noise floor source comprising: _

an amplitude discriminator for receiving a first input
signal, said amplitude discriminator outputting a second
signal;

a zero crossing detector'coupled to said amolitude
discriminator for comparing said second sipnal to a selected
noise floor level;

a noise floor source coupled to said amplitude
discriminator and to said zero crossing detector for U
determining the level of said second signal, wherein one of
a plurality of noise floors is selectively provided by
said noise floor source to said zero crossing detector based
upon said level of said second signal; and wherein said
zero crossing detector outputs & third signal;

a frequency discriminator coupled to said zero
‘crossing detector, said frequency discriminator outputting
a fourth signal dependent on the frequency of said third
signal; and '

a peak to peak detector and digital timer coupled to
said'freqUency discriminator for controlling the time duration



a second conparing neans coupled to said selected first conparator signa
and 't o said storage neans, said second conparing neans for -conparing said
first conparator signal and the value stored in said storage neans;
subt.raction neans coupled to said second conparing nmeans and said storage
means, said subtraction neans for subtracting a subtraction value fromsaid
stored val ue when said stored value is ggeater than said sel ected output
signal, said output p@ggaf%ﬁk t|n a noi se floor:level having a | ower

val ue than t he preV|ous etedd i se floor | evel when said stored val ue
is greater than said selected out put signal. 8. The call progress
detector as claimedein ol shinch) Wisheid a%tgya%t AR 0 IR S erein
conprises a conparator coupled to a“digita der e calT progress
detector as cl ai neds§id e%ﬁeﬁfhaormﬁ@tr@pncwrasa orage nmeans conprises a

plurality of flip-fl ODS a ftfkf combﬁrlnq mears $§$|coﬁ§é¥lh§5§h1@e§éﬁbherod%%ut
claimed in claim?9, i 1 sal t put ans coqﬁgge s"a digital
e

demul ti pl exor. 11. 519"? °c§| e ﬁ?B‘Zﬁee% %3l © 3 H’E%Pﬁ REWNG #n 10
wherein said secondphn‘aﬂmw 0§ sedlacted oofputsgswhenein gneaifesaidaotiits is

conparator, said co dggéxﬁ/cl RS A 'tHQLite%f%g’pLg% %%co%%l g}n%%?wd val ue

and B |nputs coupl e to sai ected val'ue € ca bgress
detector as clainmed in cl §orape megnsregupleditd saist fivsti oomoaring meenprioses a

plurality of NOR gaﬁﬁﬁ‘iﬁ@%hﬁdsetl@c@éﬂ BusiR’ B8%aTBAS st 1dmparin® MBI-a0d for
provi ding a dynam c noise { %r onprisin
output means coupled to said storage means, said cutput

means providing said plurality of noise of floor levels, one of
said noise floor levels being selected by said output means based
upon said selected output signal stored in said storage means.

w

7. The call progress detector as defined by claim 6
wherein said noise floor source further includes:

a second comparing means coupled to said sslected first
comparator signal and to said storage means, said second
comparing means for comparing said first comparator signal and
the value stored in said storage means;

subtraction means coupled to said second.comparing means
and said storage means, said subtraction means for subtracting a
subtraction value from said stored value

o _ when said stored value is greater than said selected outout
| signal, said output means selecting a noise floor level having
a lower value than the previously selected noise floor level
when said stored value is greater than said selected output signal.

8. " The call progress detector as claimed in claim 7, wherein
said first comparing means comorises a comparator coupled to a
. digital adder.

9.The call progress detector as claimed in claim 8, wherein said
storage means comprises a plurality of flip-flons.



the steps of: arlng an input signal to a reference signal; selecting
W mm“ “‘!“nﬁ I nput | evel signals based on | evel of said nput:

Si d input level signal in a storage neans; and selecting -

one’ of a plura ity of noise floor |evels based on said stored input |evel

si gnal ;; wher eby sald noi se floor level is determ ned based on the |evel oﬁ;g

sai d input si gnal . The nethod g$ claimed by claim13, further Sk

conprising the ste s of conparing said input |evel S|gnal to the signal

stored in said stotlge nBBALCaldpEPoseemArteatorees chaineddindsiy@,means

representing a prewhél*éinléﬂlﬁtodt‘%\bﬂmeﬁhgr@imorﬂﬁ@Qaeﬁb'i‘galsﬂbﬂuﬁ%l’&o'itOrEd in

said storage neans by a first anount when said storéd value is greater than

said input level signal; and selecting a different one of said plurality

of noise floor |evkls whahesmld ptopress datestorsagletatsieth claim 108 - 15. A

circuit for detect u ' I SL1ng 0 ur st

superi nposed on a g@%ﬁgﬁoéuéég %?C%hgingémgg%lﬁ] ﬁ%ér{rlcﬁﬁprg%%ﬁ)gﬁsgﬁgatﬁﬁl I tude

di scrim nation rneahhan:Bu$nm99r§t9n5a$aﬁd pereRarstom bivingaf dinpeps i tounked

di scrimination meaps da3h éﬁ&:éewaﬂge% s%at§'canai 8\dag Sieptd] | tude

outside a desired range of anplitudes, said anplitude discrimnation means

outputting a filteVe¥®€signal ;

12, The call progress detector as claimed in claim 11,
wherein said subtraction means comorises a plurality of NOR
gates coupled to said storage means. |

13, A method for providing a dynamic noise .floor comprising
the steps of: '
comparing an input signal to a reference signal;
selectihg one of a plurality of input level signals
based on level of said input signal;
storing said input level signal in a storage means; and
'selectihg one of a plurality of noise floor levels
based on said stored input level signal;
whereby said noise floor level is determined based on
the level of said input signal.
14, The method as claimed by claim 13, further comprising \/

the steps of:

comparing said input level signal to the signal storec
in said storage means, said signal stored in said storage
means representing a previous inmput level signal;

decreasing said value stored in said storage means by
a first amount when said stored value is greater than said
input level signal; and

selecting a different one of said plurality of noise
floor levels when said stored value is decreased.



ﬁoise fl oor generation nmeans coupled to said filtered signal, said noise
floor level géneration nmeans generating one of a plurality of Lﬁ” HMI"HS"I,”“",
Fevel signals, said noise floor level signal being dependent ' L

> . L
filtered signal said noise floor |evel signal being greater than the

anphit ude of said tone burst when said anplitude is decreasing; detection
means “coupl ed to said filtered signal and said noise floor |evel signal,
said detection neans outputting a val i€18i ghal when:said anplitude of said
filter signal exceeds iai d nojise_ floor |evel signal; whereby said valid
signal occurs only wheh®safdc¥tGHEt SoF detertingaaedneyt séaralngonsdatingnet i n
anplitude. 16.  The cirtumet birfstcsuperinfasedvrnr £ibackgdcdnd AifSRofdeQassibevel

generation means conprj . onparing neans coupled to said filtered
signal, said first corr%gfc?"% ér%@%jss(ipgr conparing anplitude of said tone

burst to one of a pluraliamplifudeedieceimieatignatsis saipled dpasidgnpmasignal ,
outputting a first siggalg ‘Mﬂﬁﬂtﬁaé %i%m%é‘ﬂ%n%eaﬁ?'fgxrt £ R "SEU'?)iP\gS{jS
said reference signal; first conversion neans coupled to sai Frrst Signal,
said first conversion AbERsihaviegfPePRlAtdeapatsire s depipedl ransepfe of a

plurality of said secoesplditgtied,SsaRRefplAtudddsdtlinimdtiby mebns HudpsReRe s
‘signals repre;enti_ng af% veel of, sajd anplitude of _saiq tone burst, each of
sai d second signal's bei gt 59%5595'%’ -19- signal; first selection nmeans
coupl ed to said second sirnpiae floar qesetaiion oeane znepXenr ts aladd tfidter@desgnal ,
said plurality of said noise floor level generation means generating orme of a
: 'plurality'of noise floor level signals, said noise floor
~ level signal being dependent on said filtered signal ,
said noise floor level signal being greater than the amplitude
of sald tone burst when said amplitude is décreasing; |
.detection means coupled to said filtered signal and said
noise floor level signal, said detection means outputting a
valid signal when said amplitude of said filter signal exceeds
said noise floor level signal;
whereby said valid signal occurs only when said tone burst

increases or remains constant in amplitude.

16. The circuit of claim 15, wherein said noise floor level
generation meéns comprises:

U ' first comparing means coupled to said filtered signal,
said first comparing means for comparing amplitude of said tone
burst to one of a plurality of reference signals, said comparing
means outputting a first signal when said amplitude of said tone
burst exceeds said reference signal;

first conversion means coupled to said first signal,

said first conversion measns for converting said first signal to
one of a plurality of said second signals, each of said plurality
of said second signals representing s level of said amplitude
of said tone burst, each of said second signals being a digital



lEi‘lﬁ ref erence signals depending on the digital value of said second

! ﬂunuu rwu onparing neans coupled to said first conversion neans, -said
N %9 neans for conparing a present value of said second signal”’

to a previous value of said second signal, said second conparing means
outputting a third signal when said present signal is greater than or equ§5
to said previous second signal and quiputting a fourth signal when said- =4
present second signal is |ess than sard previous second signal; second

sel ecti on neansSé@Alied t.o said second conparing neans, said second

sel ection neans for sel getétn@edsrrioh meaing ddupléd itbysaifd Bedga Syeh, signal
out puts when said, ecgnq{co aringjneafs Qut put s §aid Eﬂirqgﬁjgnpl, sai d
sel ect ed out put saé‘iéﬁ BP0 BFRNEh EP Ly PG TG AN eC s 2ddirt UpP EE¥n® T second
signal, said sesaibd referericeosigmais depehdicgi oy tbaedigfiitahivdlpe wfasaidy of

noi se floor |lev EEai yt puts dependent upon said previous second signal
decrenented by g épgg#ugélue of one when said second conpari ng neans

outputs said fourth sigisgrond gomparing meags\qogeledhtopsaidi Hinsg eonwerAaiarc

noi se floor | ?Vﬂa'eaﬁé’,b_%?d“tsieébdd’ caﬁpéﬁhﬁirﬂa'&ﬂé Of 2 Q@ﬁ)@&‘i&?@ phddent efzauence to

the accompanyi n%f‘dsza‘fj;ivc\:llI ggcsdnd sigrial to a previous value of said second signal, '
said second comparing means outputting a third signal when said
present signal is greater than or equal to said pravious second
signal and outputting a fourth signal when said present second
signal is less than said previous second signal; o

_ sécond selection means coupled'to said second comparing Kfj

means, said second selection means for selecting one cf said

plurality of noise level signal outputs when said second comparing

means outputs said third signal, said selected output dependent

upbn the digital value of said present second signal, said

second selection means selecting one of said plurality of noise

floor levei signal outputs dependent. upon said previous second

signal decremented by a'digital value of one when said second

comparing means outputs said fourth signal.

17. A device for providing a dynamic noise floor level
substantially as hereinbefore described with reference to the
accompanying drawings. U




